SHEET INDEX

SHEET SHEET TITLE
T1 COVER SHEET / BILL OF MATERIALS
N1-N3 CONTACT INFORMATION & NOTES
L1 SYMBOLOGY LEGEND
D1-D5 TYPICAL CONSTRUCTION DETAILS
C1 PROJECT CONSTRUCTION PLAN
P&P POP AND PAD DETAILS

JOB DESCRIPTION

UNDERGROUND FIBER DISTRIBUTION NETWORK.
PLACE 60' OF HDPE MICRODUCT
WITH (1) 30"X48"X36" TIER 22 HANDHOLES.
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GENERAL NOTES

1. ALL CURRENT APPLICABLE FEDERAL, STATE, AND CITY AND COUNTY OF DENVER (CITY) RULES, REGULATIONS, POLICIES, PROCEDURES,

SPECIFICATIONS, STANDARDS AND DETAILS SHALL BE FOLLOWED.

THE APPLICANT AND PERMITTEE ARE RESPONSIBLE FOR OBTAINING ALL NECESSARY PROJECT PERMITS ASSOCIATED WITH CONSTRUCTION AND

RELATED ACTIVITIES SUCH AS STREET OCCUPANCY, STREET CUT, EROSION CONTROL, ENVIRONMENTAL AND/ OR AIR QUALITY, AND PARKS

PERMITS.

UTILITY PLAN REVIEW APPROVAL DOES NOT CONSTITUTE APPROVAL FOR ANY WORK ON, IN, UNDER, OR OVER PRIVATE PROPERTY.

NO WORK SHALL BE PERMITTED AT NIGHT OR ON SATURDAYS, SUNDAYS, AND HOLIDAYS WITHOUT PRIOR AUTHORIZATIONS OR UNLESS OTHERWISE

SPECIFIED IN THE STREET OCCUPANCY PERMIT. CITY MAY RESTRICT WORK ON RIGHT-OF-WAY (ROW) DURING ADVERSE WEATHER CONDITIONS OR

DURING PERIODS OF HIGH TRAFFIC VOLUME.

UNLESS CONFINED IN A PREDEFINED BERM CONTAINMENT AREA, THE CLEANING OF CONCRETE DELIVERY CHUTES IS PROHIBITED AT THE JOB SITE,

THE DISCHARGE OF WATER CONTAINING WASTE CONCRETE TO THE STORM SEWER SYSTEM IS PROHIBITED. (DENVER REVISED MUNICIPAL CODE §.

56-102 (A.) (C.))

ALL PROPOSED UTILITIES MUST REMAIN OUTSIDE THE SIGNAL EQUIPMENT CLEAR ZONE PER CURRENT TRANSPORTATION STANDARDS AND DETAILS.

THIS APPLIES TO ALL INTERSECTIONS THROUGHOUT THE CITY, WHETHER OR NOT THERE IS AN EXISTING SIGNAL PRESENT.

THE PERMITTEE SHALL MAINTAIN AT LEAST ONE COPY OF THE APPROVED PLANS, SPECIFICATIONS, AND STANDARDS ON THE JOB SITE AT ALL

TIMES,

DISTURBANCE TO PAVED PEDESTRIAN FACILITIES WITHIN 10 FEET OF AN EXISTING CURB RAMP WILL REQUIRE THAT CURB RAMP TO BE UPGRADED

TO CURRENT CITY AND AMERICANS WITH DISABILITIES ACT (ADA) CRITERIA IF NOT CURRENTLY COMPLIANT.

WHERE POSSIBLE, UTILITY CORRIDOR ALIGNMENTS AND APPURTENANCES SHALL AVOID PARK FRONTAGES ALONG THE ROW AND LOCATE ON THE

OPPOSITE SIDE OF STREET ADJACENT TO PARK LAND.

WHERE POSSIBLE, UTILITY CORRIDOR ALIGNMENTS AND APPURTENANCES SHALL AVOID DESIGNATED PARKWAYS. THE APPLICANT SHALL ATTEMPT

TO LOCATE PROPOSED UTILITIES ALONG ALTERNATE ROADWAYS OR CORRIDORS, IF POSSIBLE

1. PROPOSED UTILITIES SHALL REMAIN CLEAR OF CITY PARK-OWNED LAND, WITHOUT WRITTEN PERMISSION FROM PARKS.,

12 SUBSURFACE UTILITY CORRIDORS SHOULD BE LOCATED UNDER SIDEWALKS, ROADS, OR OTHER HARDSCAPE WHENEVER POSSIBLE TO ALLOW FULL

ACCESS TO THE "AMENITY ZONE" FOR STREET TREES, LANDSCAPE PLANTINGS, GREEN INFRASTRUCTURE AND ALTERNATE PUBLIC AMENITIES.
AABOVE GRADE EQUIPMENT IS SUBJECT TO SIGHT TRIANGLE RESTRICTIONS AS DESCRIBED IN THE CITY'S TRANSPORTATION ENGINEERING PLAN

(TEP) REVIEW SUBMITTAL REQUIREMENTS.
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STANDARD CONSTRUCTION ENGINEERING NOTES

ALL WORK SHALL COMPLY TO TRANSPORTATION STANDARDS & DETAILS (TS&D).

THE NEW UTILITY PEDESTALS NEAR THE ALLEY ENTRANCE SHOULD BE PLACED AS FAR BACK FROM THE CURB AS PRACTICAL, AND AT LEAST 50
FEET FROM THE ALLEY EDGE. MUST ALSO MEET ENCROACHMENT REGULATION,

REVIEW THE CITY TRAFFIC ENGINEER'S REGULATIONS REGARDING THE PLACEMENT OF UNDERGROUND UTILITIES IN THE AREAS BEHIND THE CURB
RETURNS AT INTERSECTIONS, AKA "CLEAR ZONE" RESTRICTIONS. (TS&D 7.9).

THE UTILITY SHOULD APPROACH THE PROPERTY OWNER AT ADJACENT PROPERTY AND DISCUSS THE PLACEMENT OF THE PROPOSED UTILITY
PEDESTALS/BOXES.

ORIENT VALVES OUT OF THE PEDESTRIAN PATH

POLE/PEDESTAL MUST BE POSITIONED 5 FEET MIN AWAY FROM FIRE HYDRANTS,

CONTACT DOTI - ROW SERVICES CONSTRUCTION ENGINEERING (RWSCE) SECTION FOR A PRECONSTRUCTION MEETING PRIOR TO START OF
PERMITTING, (303) 446-3469 OR PWPERMITS@DENVERGOV.ORG

PERMIT APPLICANT MUST APPLY AT LEAST 5 BUSINESS DAYS BEFORE THE START OF WORK TO OBTAIN A REVOCABLE ST. OCCUPANCY PERMIT, A ST.
CUT PERMIT OR A ROW CONSTRUCTION PERMIT. THE SUBMITTAL MUST INCLUDE A COMPLETED APPLICATION FORM & A DETAILED SITE-SPECIFIC
TRAFFIC CONTROL PLAN TO BEGIN A REVIEW OF THE WORK SCOPE, SCHEDULE AND LOCATION. SUBMIT TO PWPERMITS@DENVERGOV.ORG
WORKING ON AN ARTERIAL ROAD MAYBE RESTRICTED TO EITHER NIGHT-ONLY OR WEEKEND WORK TIMES.

APPLICANT SHALL COORDINATE THE CLOSURE OF nmvsw»ws IN THE PROJECT AREA WITH THE ADJACENT PROPERTIES. ACCESS MUST BE
PROVIDED TO ALL BUILDINGS DURING CONSTRUCTIO!

‘THE MAXIMUM ROAD CLOSURE AT ANY TIME IS L\MITED TO 2 BLOCKS AND 1 SINGLE INTERSECTION. SIDEWALKS SHALL REMAIN OPEN & FUNCTIONAL
ON OPPOSITE SIDE OF CLOSURE

APPLICANT SHALL COORDINATE THE TEMPORARY CLOSURE AND RELOCATION OF RTD BUS STOPS WITHIN THE PROJECT AREA AS NEEDED.
CONTACT RTD (303)299-6561 AT LEAST 1 WEEK IN ADVANCE OF THE START OF WORK.

APPLICANT SHALL ATTEND THE BI-WEEKLY DOWNTOWN COORDINATE MEETINGS, HELD AT THE DENVER WASTEWATER BUILDING ON EVERY OTHER
WEDNESDAY AT 1:30PM. CONTACT JOE SAEJIW (JOE SAEJIW@DENVERGOV.ORG) FOR

WORK MUST BE APPROVED FOR SCHEDULING DURING THE HOLIDAY CONSTRUCTION MORATDR\UM THE MORATORIUM IS IN EFFECT FROM
THANKSGIVING TO JAN 1. EMERGENCY REPAIRS ARE EXCEPTED.

DURING COLORADO ROCKIES HOME GAMES, NO CLOSURES OF ANY TRAVEL LANE, PARKING LANE OR SIDEWALK WILL BE ALLOWED 2 HOURS
BEFORE, DURING AND AFTER THE EVENT,

ALL FLOW-FILL OR NORMAL CLSM (CONTROLLED LOW-STRENGTH MATERIAL) SHALL BE AIR-ENTRAINED TO BETWEEN 6% - 25% WHEN USED IN THE
UPPER 3 FEET OF TRENCHES. ALL FLASH-FILL MATERIAL (USING ONLY FLY ASH WITHOUT AGGREGATE) USED FOR RAPID SET TIME SHALL BE
AIR-ENTRAINED TO BETWEEN 15% - 21% WHEN USED IN THE UPPER 3 FEET OF TRENCHES. MATERIAL AND METHODS SHALL MEET TS&D 12.4 & RULES
& REGULATIONS FOR STREET CUTS. MATERIALS PLACED AT LESS THAN MINIMUM SLUMP SPECS WILL REQUIRE A 3-YEAR EXTENDED WARRANTY, 6
YEARS TOTAL

17. FULL-PANEL REPLACEMENT IS REQUIRED ON ALL CONCRETE ROADWAYS, SIDEWALKS & ALLEYS,

18. ANY SURFACE FEATURE PROPOSED THAT IMPACTS A PEDESTRIAN RAMP ENOUGH TO REQUIRE CONCRETE PANEL REPLACEMENT SHALL REQUIRE
UPGRADE OF THE AFFECTED RAMP TO CURRENT DENVER & ADA STANDARDS.

FINAL RESTORATION OF THE STREET PAVEMENT SHALL OCCUR WITHIN 14 CALENDAR DAYS OF THE INITIAL CUT ON RESIDENTIAL STREETS &
ALLEYS, OR WITHIN 48 HOURS ON COLLECTOR & ARTERIAL STREETS,
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STANDARD CONSTRUCTION ENGINEERING NOTES (CONT'D)

20. THE USE OF STEEL PLATES TO COVER EXCAVATIONS ON ROADWAYS ISN'T ALLOWED FROM 9/1 TO 4/30. SPECIAL PERMISSION BY THE CITY MAYBE
GIVEN WHEN SNOW IS NOT FORECASTED BEFORE FINAL RESTORATION WILL OCCUR. ON CONCRETE ROADS, THE PLATE SHALL BE RAMPED WITH
ASPHALT FOR A MINIMUM 24-INCH WIDTH AROUND THE EDGE OF THE PLATE. ON ASPHALT ROADS, PLATES SHALL BE RECESSED A MINIMUM 1.5-INCH
DEEP AND AT LEAST A MINIMUM 18-INCH WIDTH AROUND THE EXCAVATION. ADDITIONAL METHODS OF SECURING THE PLACE FROM MOVEMENT MAY
BE REQUIRED BY THE CITY. THE CONTRACTOR SHALL DESIGNATE AND SUPPLY THE CONTACT INFORMATION FOR A RESPONSIBLE PARTY TO BE
AVAILABLE AS A 24-HOUR CONTACT DURING PLATE USE.

MORATORIUM ROADS ARE ASPHALT ROADS RESURFACED IN THE PAST 3 YEARS. STREET CUTS ON THESE ROADS SHALL BE MILLED A MINIMUM OF
50 FEET IN EACH DIRECTION OF THE EXCAVATION AND OVERLAID FROM CURB-TO-CURB OR CURB-TO-CENTER LINE OF STREET. SEE TS&D 122

UTILITY NOTES

1. CAUTION: PRIOR TO DATE OF CONSTRUCTION, THE PERMITTEE SHALL VERIFY EXISTING UTILITIES WITH THE UTILITY NOTIFICATION CENTER OF
COLORADO (UNCC OR COLORADO 811) AND/OR UTILITY COMPANIES. THE PERMITTEE SHALL VERIFY EXISTENCE, SIZE, AND LOCATION OF EXISTING
LmLmEs AND FACILIT\ES PRIOR TO CONSTRUCTION AND SHALL NOTIFY THE ENGINEER OF ANY DISCREPANCIES, CALL 811 OR VISIT

TPS RADOB11

PR\OR 0 COMMENCEMENT OF CONSTRUCTION, THE PERMITTEE SHALL CONTACT ALL AFFECTED OR NEARBY UTILITIES TO COORDINATE WORK TO

BE PERFORMED AND PROPOSED SCHEDULING.

THE APPLICANT SHALL CORRECTLY SHOW ON SUBMITTED DRAWINGS THE LOCATIONS OF ALL UTILITIES IN THE VICINITY WHERE THE APPLICANT

MAY BORE, TRENCH, EXCAVATE, AND INSTALL FACILITIES, CONDUIT, FIBER, FIBER ENCLOSURES, VAULTS, AND HANDHOLDS. IN THE EVENT THAT

THE FACILITIES, CONDUIT RUN, FIBER ENCLOSURES, VAULTS, OR HANDHOLDS ARE LOCATED WITHIN THE 10 FEET OF ANY UTILITY, THE APPLICANT

SHALL BE RESPONSIBLE FOR THE DESIGN AND INSTALLATION THAT WILL PREVENT DAMAGE TO THE INSTALLATION UNDER NORMAL UTILITY

OPERATING CONDITIONS. IT IS THE RESPONSIBILITY OF THE APPLICANT TO OBTAIN INFORMATION ON EACH OF THE UTILITIES AS APPLICABLE SUCH

AS LOCATION, SIZE, PRESSURE, TEMPERATURE, VOLTAGE, ETC.

IT IS THE RESPONSIBILITY OF THE APPLICANT TO EXAMINE THE SITE FOR EVIDENCE OF FAILURES OF OR DEFICIENCIES IN UTILITY COMPANY

FACILITIES (LE. XCEL ENERGY, DENVER WATER, DENVER PUBLIC WORKS, DENVER FIBER OUTSIDE PLANT, DENVER WASTEWATER MANAGEMENT,

METRO WASTEWATER RECLAMATION DISTRICT, ETC.) AND TO IMMEDIATELY CALL ANY SUCH EVIDENCE OF PRE-EXISTING DAMAGE TO THE

ATTENTION OF THE UTILITY COMPANY ALONG WITH PROPER DOCUMENTATION. THE APPLICANT HEREBY AGREES THAT THE REPAIR OF ANY AND ALL

DAMAGES (DIRECT OR INDIRECT), THAT MAY BE SUBSEQUENTLY DISCOVERED AND PROVEN TO HAVE BEEN CAUSED BY THE CONSTRUCTION

ACTIVITIES, IS THE SOLE RESPONSIBILITY OF THE APPLICANT WITHOUT SUCH EVIDENCE OF PRE-EXISTING DAMAGE. FURTHERMORE, THE REPAIR IS

AGREED TO BE THE SOLE RESPONSIBILITY OF THE APPLICANT. IT SHALL BE THE APPLICANT'S RESPONSIBILITY TO PROTECT ALL UTILITY COMPANY

FACILITIES WITHIN THE AREA OF CONSTRUCTION. THIS INCLUDES ALL STEPS NECESSARY TO PREVENT SUBSIDENCE OF THE SOIL ADJACENT TO OR

NEAR UTILITY COMPANY FACILITIES.

ANY CASING OR SLEEVE INSTALLED UNDER THE ROADWAY SHALL BE THE SAME DIAMETER AS THE BORE AS TO ELIMINATE A VOID AROUND THE

CASING. IN THE EVENT JACKING OPERATIONS RESULT IN VOIDS, THE RESULTANT VOIDS SHALL BE GROUTED OR OTHERWISE BACKFILLED, SUBJECT

TO CITY APPROVAL. ENDS OF BORED SECTIONS SHALL NOT BE COVERED BEFORE BEING INSPECTED.

FOR ALL MANHOLES IN ASPHALT STREETS, ADD A 2° RISER RING DIRECTLY UNDER THE COVER TO FACILITATE FUTURE ROTOMILLIOVERLAY

OPERATIONS.

NEW UTILITY PEDESTALS NEAR THE ALLEY ENTRANCES MUST MEET RULES AND REGULATION FOR ENCROACHMENTS AND SHALL BE PLACED AS FAR

BACK FROM THE CURB AS PRACTICAL, AND AT LEAST 50 FEET FROM THE ALLEY EDGE.

UTILITY COMPANY SHALL APPROACH THE PROPERTY OWNER AT ADJACENT PROPERTY AND DISCUSS THE PLACEMENT OF THE PROPOSED UTILITY

PEDESTALS/BOXES,

TO AVOID POTENTIAL TRIPPING HAZARDS, ORIENT VALVES SO COVERS ARE OUTSIDE OF SIDEWALK,

10. PROPOSED UTILITY POLES/PEDESTALS MUST BE PLACED AT LEAST 5 FEET AWAY FROM FIRE HYDRANTS.

11. ALL UTILITIES SHALL BE INSTALLED WITH A MINIMUM 36 INCH BURY DEPTH (MEASURED FROM FINISH GRADE TO TOP OF UTILITY). IT IS PREFERRED
UTILITIES ARE INSTALLED WITH A MINIMUM 48 INCH BURY DEPTH IN LANDSCAPED AREAS AND TREE LAWNS.

DENVER WATER NOTES
THE PERMITTEE SHALL NOTIFY DENVER WATER AT (303) 628-6671 PRIOR TO ANY CONSTRUCTION THAT COULD AFFECT OR DISTURB A DENVER

WATER FACILITY.

APPLICANT ASSuMES FULL RESPONSIBILITY FOR ALL DAMAGES INCURRED TO DENVER WATER FACILITIES DUE TO ACTIVITIES AUTHORIZED BY THE

APPROVED PLAN

DENVER WATER, AT THE SOLE EXPENSE OF THE APPLICANT WILL MAKE ALL REPLACEMENT OR REPAIR OF DENVER WATER FACILITIES ATTRIBUTED

TO THE WORK.

IN THE EVENT THE APPLICANT'S FACILITIES ARE DAMAGED OR DESTROYED DUE TO DENVER WATER'S REPAIR, REPLACEMENT AND/OR OPERATION

OF ITS FACILITIES, REPAIRS SHALL BE MADE BY THE APPLICANT AT ITS SOLE EXPENSE

ADDING FIBER OPTICS TO AN EXISTING DUCT NOT PREVIOUSLY PERMITTED REQUIRES THE DUCT TO BE SEPARATELY APPROVED BY THE CITY AND

COUNTY OF DENVER PUBLIC WORKS DEPARTMENT VIA UTILITY PLAN REVIEW PRIOR TO INSTALLATION, AND AS SUCH WILL BE SUBJECT TO THE

AFOREMENTIONED PROVISIONS.

PARALLEL DUCTS OR CABLE WILL NOT BE PERMITTED WITHIN FIVE (5) FEET OF A DENVER WATER FACILITY (MAINS OR CONDUITS), AND A MINIMUM

OF TEN (10) FEET OF CLEARANCE IS REQUIRED BETWEEN POTABLE AND NON-POTABLE MAINS (E.G., STORM, SANITARY, REUSE).

WHEN CROSSING A DENVER WATER MAIN OR CONDUIT, A MINIMUM VERTICAL CLEARANCE OF EIGHTEEN (18) INCHES IS REQUIRED.

A DENVER WATER REPRESENTATIVE MUST BE PRESENT WHEN INSTALLATION CROSSES A SIXTEEN (16) INCH OR LARGER MAIN.

LOCATES AND POTHOLES SHALL BE REQUIRED FOR ALL CROSSINGS INVOLVING DENVER WATER FACILITIES INCLUDING, BUT NOT LIMITED TO,

HYDRANT LATERAL RUNS AND SERVICE LINE CROSSINGS.

10, IN THE EVENT OF A CONFLICT WITH REQUIREMENTS, THE LATEST VERSIONS OF DENVER WATER'S ENGINEERING STANDARDS AND CAPITAL
PROJECTS CONSTRUCTION STANDARDS SHALL SUPERSEDE THESE PROVISIONS.

DENVER FIBER OUTSIDE PLANT NOTES
BY APPROVAL OF THESE DRAWINGS, THE APPLICANT ACKNOWLEDGES THAT THE CITY AND COUNTY OF DENVER OPERATES ITS OWN OUTSIDE

PLANT (OSP) FIBER OPTIC INFRASTRUCTURE THROUGHOUT THE CITY, AND THAT SAID INFRASTRUCTURE SERVES TO PROMOTE THE HEALTH,

SAFETY, AND WELFARE OF THE CITY. SAID FACILITIES ARE CRITICAL TO CITY OPERATIONS, ARE CONTINUALLY BEING ENHANCED AND EXTENDED,

AND CANNOT BE DISTURBED.

APPLICANT ASSUMES FULL RESPONSIBILITY FOR ALL DAMAGES INCURRED TO THE DENVER FIBER OSP INFRASTRUCTURE DUE TO ACTIVITIES

AUTHORIZED BY THE APPROVED PLANS.

IF DAMAGE OCCURS TO THE DENVER FIBER OSP THE APPLICANT MUST IMMEDIATELY CONTACT TRANSPORTATION OPERATIONS AT 720-865-4000.

INITIAL RESTORATION MUST BE COMPLETED WITHIN A MAXIMUM OF 24 HOURS.

DENVER FIBER OSP STAFF OR APPROVED PERMITTEE, AT THE SOLE EXPENSE OF THE APPLICANT, WILL MAKE ALL REPLACEMENT OR REPAIR OF

DENVER FIBER OSP CABLING INFRASTRUCTURE ATTRIBUTED TO THE WORK,

IF DURING REPAIR DAMAGE IS SUSTAINED TO ANY OTHER INFRASTRUCTURE, REPAIRS SHALL BE MADE AT THE SOLE EXPENSE OF THE APPLICANT.

ADDITIONAL EMPTY CONDUIT MAY BE REQUIRED BY THE CITY TO BE INSTALLED BY THE APPLICANT, AT THE SOLE EXPENSE OF THE APPLICANT, AND

ACKNOWLEDGED ON THESE DRAWINGS, IF DEEMED APPROPRIATE TO ADVANCE CITY OSP PURPOSES.

LOCATES AND POTHOLES SHALL BE REQUIRED FOR ALL CROSSINGS INVOLVING ALL DENVER FIBER OSP CABLING INFRASTRUCTURE INCLUDING BUT

NOT LIMITED TO ACCESS VAULTS AND CONDUIT. CONTACT COLORADO 811 FOR OSP FACILITY LOCATES.
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DENVER PARKS NOTES
1. PARK LANDS AND DESIGNATED PARKWAYS ARE PRIMARY COMMUNITY AND NEIGHBORHOOD AMENITY FEATURES THAT DEFINE COMMUNITY
CHARACTER, SUPPORTS PUBLIC USE, ENHANCES MANAGEMENT OF AIR AND WATER AND PROMOTES ENVIRONMENTAL HEALTH. IN CONSIDERATION
OF THE SIGNIFICANCE OF THESE AREAS AS PUBLIC AMENITIES, DENVER PARKS UTILITY POLICY LIMITS SURFACE AND SUBSURFACE UTILITIES ON
PARK LANDS AND PARKWAYS AND PUBLIC ROW ADJACENT TO THEM.

UTILITY CORRIDOR ALIGNMENTS, SURFACE BOXES AND YRANSM\SS\ON POLES SHALL AVOID BEING PLANNED ON OR UNDER PARK LANDS,
DESIGNATED PARKWAYS, OR PUBLIC ROW ADJACENT TO PARK LAND:

UTILITY CORRIDOR ALIGNMENTS AND SURFACE BOXES LOCATED ON PARKS LANDS AND DESIGNATED PARKWAYS SHOULD BE AVOIDED. ANY UTILITY
CORRIDOR ALIGNMENT LOCATED ON PARKS LAND OR DESIGNATED PARKWAYS SHALL BE COORDINATED WITH DENVER PARKS.

UTILITY CORRIDOR ALIGNMENTS AND SURFACE BOXES LOCATED IN PUBLIC ROW ADJACENT TO PARKS LAND SHALL LOCATED ACROSS THE STREET
FROM PARKS LANDS IF POSSIBLE. IF UTILITY CORRIDOR ALIGNMENT CAN NOT BE LOCATED ACROSS THE STREET FROM PARK LANDS, THE UTILITY
CORRIDOR ALIGNMENT AND ALL SURFACE BOX LOCATIONS ADJACENT TO PARKS LANDS SHALL BE COORDINATED WITH DENVER PARKS.

ENVIRONMENTAL NOTES

REGULATED ASBESTOS CONTAMINATED SOILS (RACS) MAY BE ENCOUNTERED IN BUILDING DEBRIS THROUGHOUT THE CITY DURING EXCAVATION.
ALLRACS MUST BE MANAGED, DOCUMENTED, AND DISPOSED IN ACCORDANCE WITH STATE REGULATIONS PERTAINING TO SOLID WASTE SITES AND
FACILITIES, SECTION 5 - ASBESTOS WASTE MANAGEMENT. STATE REGULATIONS REQUIRE ANY DISTURBED DEBRIS BE CHARACTERIZED TO
DETERMINE APPLICABILITY OF THE REGULATION. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING COMPETENT TRAINED PERSONNEL CAPABLE
OF IDENTIFYING RACS IN DEBRIS AND HAVING ACCESS TO AN ONSITE CERTIFIED ASBESTOS BUILDING INSPECTOR (CABI) IN CASE OF RACS
DISCOVERY.

CONTRACT OR SHALL TAKE REASONABLE MEASURES TO PREVENT PARTICULATE MATTER FROM BECOMING AIRBORNE AND TO PREVENT THE
VISIBLE DISCHARGE OF FUGITIVE PARTICULATE EMISSIONS BEYOND THE PROPERTY LINE FROM WHICH THE EMISSIONS ORIGINATE. THE MEASURES
TAKEN MUST BE EFFECTIVE AT ALL TIMES ON THE SITE, INCLUDING PERIODS OF INACTIVITY SUCH AS EVENINGS, WEEKENDS, AND HOLIDAYS AS
WELL AS ANY OTHER PERIOD OF INACTIVITY.

DURING ANY SOIL DISTURBING ACTIVITIES, IF UNKNOWN/UNIDENTIFIED UNDERGROUND STORAGE TANKS, DRUMS, ODOROUS SOIL, STAINED SOIL,
'ASBESTOS-CEMENT PIPE (TRANSIT), BUILDING DEBRIS, OR WASTE MATERIALS ARE ENCOUNTERED, CONTRACTOR SHALL IMMEDIATELY STOP WORK
N THE AREA OF THE DISCOVERY UNTIL DENVER DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT (DDPHE) MAKES A DETERMINATION OF HOW
TO PROCEED. CONTRACTOR SHALL IMMEDIATELY NOTIFY DDPHE OF THE DISCOVERY AT (720) 460-8376.

/ANY SOIL EXCAVATED AND REUSED ON THE PROPERTY OR IMPORTED TO THE PROPERTY MUST MEET APPLICABLE SOIL REUSE ACCEPTANCE
CRITERIA AS EXPLAINED IN THE DDPHE OCTOBER 10, 2017 MEMORANDUM TITLED “GUIDANCE FOR REUSE OF SOIL ON CITY PROJECTS" LOCATED ON
THE DENVER DDPHE WEBSITE UNDER THE ABOUT" TAB FOR ENVIRONVENTAL REVIEW AND ASSESSMENT.

‘THE CONTRACTOR SHALL DIRECT NON-RECYCLABLE, NON-HAZARDOUS WASTES FROM CITY-OWNED OR CONTROLLED PROPERTY OR FACILITIES TO
THE DENVER ARAPAHOE DISPOSAL SITE (DADS) LANDFILL FOR DISPOSAL, FOLLOWING THE REQUIREMENT AND PROCEDURAL GUIDANCE PER CITY
EXECUTIVE ORDER 115, LABORATORY ANALYTICAL RESULTS WILL BE REQUIRED PRIOR TO DADS ACCEPTANCE FOR SOIL AND POSSIBLY OTHER
MATERIALS. EARLY TESTING IS RECOMMENDED; DDPHE CAN ASSIST. CONTACT DDPHE AT (720) 865-5448 WITH QUESTIONS.

NOISE CONTROL. ALL NOISE CAUSED BY CONSTRUCTION OF, OR RESULTING FROM COMPLETED PROJECTS, MUST COMPLY WITH DENVER'S NOISE
ORDINANCE, DENVER REVISED MUNICIPAL CODE CHAPTER 36 “NOISE CONTROL®. EXEMPTED HOURS FOR CONSTRUCTION IN THE CITY AND COUNTY
OF DENVER ARE FROM 7 AM TO  PM MONDAY THROUGH FRIDAY AND 8 AM TO 5 PM ON SATURDAYS AND SUNDAYS. IF THERE IS A NEED TO WORK
OUTSIDE OF THE EXEMPTED HOURS: 1) THE CONTRACTOR SHALL REQUEST A VARIANCE, AND 2) THE VARIANCE PROCESS NEEDS TO BE STARTED A
MINIMUM OF THREE MONTHS PRIOR TO THE DESIRED START DATE. ANY QUESTIONS SHOULD BE DIRECTED TO DDPHE COMMUNITY NOISE PROGRAM
AT (720) 865-5410.

EROSION CONTROL NOTES
THE OWNER, SITE DEVELOPER, CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL ENSURE THAT ALL POTENTIAL POLLUTANTS GENERATED
DURING DEMOLITION OR CONSTRUCTION WORK ASSOCIATED WITH THIS PROJECT, BE PREVENTED FROM DISCHARGE TO STORMWATER
CONVEYANCE SYSTEMS IN THE VICINITY OF THIS PROJECT SITE IN ACCORDANCE WITH THE FOLLOWING:
THE OWNER, SITE DEVELOPER, CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL PREVENT SEDIMENT, DEBRIS AND ALL OTHER
POLLUTANTS FROM ENTERING THE STORM SEWER SYSTEM DURING ALL DEMOLITION, EXCAVATION, TRENCHING, BORING, GRADING, OR OTHER
CCONSTRUCTION OPERATIONS THAT ARE PART OF THIS PROJECT. THE OWNER, SITE DEVELOPER, CONTRACTOR AND/OR THEIR AUTHORIZED
AGENTS SHALL BE HELD RESPONSIBLE FOR REMEDIATION OF ANY ADVERSE IMPACTS TO THE MUNICIPAL SEPARATE STORM SEWER SYSTEM,
RECEIVING WATERS, WATERWAYS, WETLANDS, AND OR OTHER PUBLIC OR PRIVATE PROPERTIES, RESULTING FROM WORK DONE AS PART OF THIS
PROJECT.
‘THE OWNER, SITE DEVELOPER, CONTRACTOR ANDIOR THEIR AUTHORIZED AGENTS SHALL REMOVE ALL SEDIMENT, MUD, CONSTRUCTION DEBRIS,
OR OTHER POTENTIAL POLLUTANTS THAT MAY HAVE BEEN DISCHARGED TO OR, ACCUMULATE IN THE FLOW LINES OF STORM DRAINAGE
AAPPURTENANCES, AND PUBLIC RIGHTS OF WAYS OF THE CITY AND COUNTY OF DENVER, AS A RESULT OF CONSTRUCTION ACTIVITIES ASSOCIATED
WITH THIS PROJECT. ALL REMOVALS SHALL BE CONDUCTED IN A TIMELY MANNER,
THE OWNER, SITE DEVELOPER, CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL INSURE THAT ALL LOADS OF CUT AND FILL MATERIAL
IMPORTED TO OR EXPORTED FROM THIS SITE SHALL BE PROPERLY COVERED TO PREVENT LOSS OF THE MATERIAL DURING TRANSPORT ON PUBLIC
RIGHTS OF WAY. (SEC.49-552; REVISED MUNICIPAL CODE)
‘THE USE OF REBAR TO ANCHOR BEST MANAGEMENT PRACTICES, OTHER THAN PORTABLE TOILETS, IS PROHIBITED.
‘THE OWNER, SITE DEVELOPER, CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL IMPLEMENT THE FOLLOWING BEST MANAGEMENT
PRACTICES (BMPS) ON SITE DURING CONSTRUCTION
A) VEHICLE TRACKING CONTROL: THIS BMP IS REQUIRED AT ALL ACCESS POINTS FOR INGRESS/EGRESS FROM OFF-SITE IMPERVIOUS SURFACES
TO CONSTRUCTION SITE PERVIOUS AREAS THAT ARE USED BY VEHICULAR TRAFFIC OR CONSTRUCTION EQUIPMENT.
INLET PROTECTION: THIS BMP IS REQUIRED ON ALL EXISTING OR PROPOSED STORM SEWER INLETS IN THE VICINITY OF THE CONSTRUCTION
SITE THAT MAY RECEIVE SITE RUNOFF. THE BMP MUST BE APPROPRIATE TO THE TYPE OF STORM INLET AND APPROPRIATE FOR THE GROUND
SURFACE AT THE INLET.
INTERIM SITE STABILIZATION: THIS BMP IS REQUIRED TO PROVIDE A MEASURE FOR PREVENTING THE DISCHARGE OF SEDIMENT FROM
CONSTRUCTION SITES WHERE OVERLOT GRADING OR OTHER SITE DISTURBANCE HAS OCCURRED. THIS BMP IS PARTICULARLY NECESSARY ON
SITES WHERE CONSTRUCTION ACTIVITIES/DISTURBANCE WILL BE LIMITED TO SMALL AREAS OF THE PROJECT SITE. ACCEPTABLE BMPS
INCLUDE:
i PRESERVING EXISTING VEGETATION
'SEEDING AND PLANTING
MULCHING
MULCHING AND SEEDING

V. TEMPORARY/PERMANENT RE-VEGETATION OPERATIONS

vi. CHEMICAL SOIL STABILIZER APPLICATION (REQUIRES WMD APPROVAL)
D) WASTE MANAGEMENT/CONTAINMENT: THIS BMP REQUIRES THAT ALL CONSTRUCTION WASTES, FUELS, LUBRICANTS, CHEMICAL WASTES,
TRASH, SANITARY WASTES, CONTAMINATED SOILS OR DEBRIS SHALL BE CONTAINED ON SITE, PROTECTED FROM CONTACT WITH
PRECIPITATION OR SURFACE RUNOFF, PERIODICALLY REMOVED FROM THE CONSTRUCTION SITE, AND PROPERLY DISPOSED OF
SPILL PREVENTION /CONTAINMENT: THIS BMP DEFINES THE MEASURES PROPOSED FOR PREVENTING, CONTROLLING, OR CONTAINING SPILLS
OF FUEL, LUBRICANTS, OR OTHER POLLUTANTS; AND PROTECTING POTENTIAL POLLUTANTS FROM CONTACT WITH PRECIPITATION OR RUNOFF.
CHUTE WASHOUT CONTAINMENT: WATER USED IN THE CLEANING OF CEMENT TRUCK DELIVERY CHUTES SHALL BE DISCHARGED INTO A
PREDEFINED, BERMED CONTAINMENT AREA ON THE JOB SITE. THE REQUIRED CONTAINMENT AREA IS TO BE BERMED SO THAT WASH WATER IS
TOTALLY CONTAINED. WASH WATER DISCHARGED INTO THE CONTAINMENT AREA SHALL BE ALLOWED TO INFILTRATE OR EVAPORATE. DRIED
CEMENT WASTE IS REMOVED FROM THE CONTAINMENT AREA AND PROPERLY DISPOSED OF.
i THE DIRECT OR INDIRECT DISCHARGE OF WATER CONTAINING WASTE CEMENT TO THE STORM SEWER SYSTEM IS PROHIBITED

(SEC.56-102A, C; REVISED MUNICIPAL CODE, CITY AND COUNTY OF DENVER)
G) SWEEPING: THIS BMP REQUIRES THAT IMPERVIOUS SURFACES WHICH ARE ADJACENT TO OR CONTAINED WITHIN CONSTRUCTION SITES BE
SWEPT ON A DAILY BASIS OR AS NEEDED DURING THE DAY WHEN SEDIMENT AND OTHER MATERIALS ARE TRACKED OR DISCHARGED ON TO
THEM. EITHER SWEEPING BY HAND OR USE OF STREET SWEEPERS IS ACCEPTABLE. STREET SWEEPERS USING WATER WHILE SWEEPING IS
PREFERRED IN ORDER TO MINIMIZE DUST. FLUSHING OFF PAVED SURFACES WITH WATER IS PROHIBITED.
PERIMETER CONTROL: THIS BMP REQUIRES THAT A CONSTRUCTION SITE INSTALL A PERIMETER CONTROL MEASURE ALONG THE EDGE OF THE
CONSTRUCTION SITE, TO PREVENT, OR FILTER THE DISCHARGE OF SURFACE RUNOFF FROM THE CONSTRUCTION SITE. THE TYPE OF
PERIMETER CONTROL USED SHALL BE DETERMINED BASED ON-SITE CONDITIONS AND LOCATION. MAINTENANCE AND REPAIR OF THE CONTROL
MEASURE SHALL OCCUR AS NEEDED, IN A TIMELY MANNER.
STOCK PILES: SOILS THAT WILL BE STOCKPILED FOR MORE THAN THIRTY (30) DAYS SHALL BE PROTECTED FROM WIND AND WATER EROSION
WITHIN FOURTEEN (14) DAYS OF STOCKPILE CONSTRUCTION. STABILIZATION OF STOCKPILES LOCATED WITHIN 100 FEET OF RECEIVING
WATERS, OR WITH SLOPES 3 TO 1 OR GREATER SHALL BE COMPLETED WITHIN SEVEN (7) DAYS FOLLOWING STOCKPILE CONSTRUCTION.
STABILIZATION AND PROTECTION OF THE STOCKPILE MAY BE ACCOMPLISHED BY ANY OF THE FOLLOWING: MULCHING,
TEMPORARY/PERMANENT REVEGETATION OPERATIONS, CHEMICAL SOIL STABILIZER APPLICATION (REQUIRES DENVER DOTI APPROVAL), OR
EROSION CONTROL MATTING/GEOTEXTILES. IF STOCKPILES ARE LOCATED WITHIN 100 FEET OF RECEIVING WATERS, A DRAINAGEWAY OR THE
SITE PERIMETER, ADDITIONAL SEDIMENT CONTROLS SHALL BE REQUIRED.
SAW CUTTING OPERATIONS: THE CONTRACTOR SHALL PROTECT ALL STORM SEWER FACILITIES ADJACENT TO ANY LOCATION WHERE
PAVEMENT CUTTING OPERATIONS INVOLVING WHEEL CUTTING, SAW CUTTING, OR ABRASIVE WATER JET CUTTING ARE TO TAKE PLACE. THE
CONTRACTOR SHALL REMOVE AND PROPERLY DISPOSE OF ALL WASTE PRODUCTS GENERATED BY SAID CUTTING OPERATIONS ON A DAILY
BASIS OR AS NEEDED THROUGHOUT THE WORK DAY. THE DISCHARGE OF ANY WATER CONTAMINATED BY WASTE PRODUCTS FROM CUTTING
OPERATIONS TO THE STORM SEWER SYSTEM IS PROHIBITED. (SEC.56-102A, C; REVISED MUNICIPAL CODE, CITY AND COUNTY OF DENVER).
STRUCTURAL CONTROLS: DEVELOPMENT SITES THAT ARE REQUIRED TO PROVIDE DETENTION AND WATER QUALITY ENHANCEMENT FACILITIES
FOR STORM RUNOFF NEED TO INSTALL THE DETENTION FACILITIES EARLY IN THE CONSTRUCTION BUILD-OUT OF THE SITE. PROJECTS THAT
ARE USING UNDERGROUND DETENTION ARE REQUIRED TO INSTALL A PRETREATMENT STRUCTURE(S) OR SEDIMENTATION BASIN(S) AS A MEANS
OF TREATING POTENTIALLY POLLUTED STORM WATER PRIOR TO ENTERING THE DETENTION STRUCTURE. USE OF THESE STRUCTURES IS
REQUIRED FOR ENTRAPPING SEDIMENT AND CONSTRUCTION DEBRIS DURING THE ACTIVE CONSTRUCTION PHASE OF THE PROJECT. A
NARRATIVE SECTION OF A MANAGEMENT PLAN SHOULD ADDRESS OPERATION AND MAINTENANCE OF THE STRUCTURAL CONTROLS BEING
USED AS AN ACTIVE CONSTRUCTION BMP.
EROSION AND SEDIMENT CONTROL 'BEST MANAGEMENT PRACTICES' SHALL BE MAINTAINED AND KEPT IN EFFECTIVE OPERATING CONDITION FOR
THE DURATION OF THIS PROJECT. ALL NECESSARY MAINTENANCE AND REPAIR SHALL BE COMPLETED IMMEDIATELY UPON DISCOVERY OF ANY
DEFICIENCY OR DEFECT.
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orncs OF THE FORESTER UTILITY PLAN NOTES
UTILITY PROJECTS THAT DO NOT GO THROUGH THE OFFICE OF THE CITY FORESTER (OCF) REVIEW PROCESS OR DO NOT RECEIVE OCF APPROVAL;
OCF RESERVES THE RIGHT TO PLANT IN THE PRW AND CANNOT BE HELD LIABLE FOR ANY DAMAGE THAT OCCURS TO UTILITY WITHIN PRW WHERE
UTILITY IS NOT PLACED AT A MINIMUM DEPTH OF 36 INCHES.

OCF RESERVES THE RIGHT TO DECLARE UNENCUMBERED SPACE IN THE PRW FOR FUTURE AND REPLACEMENT PRW TREES. SHOULD THESE AREAS
BE VIOLATED BY ANY UTILITY, THE UTILITY OWNER SHALL (RE)MOVE UTILITY AT OWNER'S EXPENSE

THE CONTRACTOR SHALL NOT CUT, PRUNE, PLANT, REMOVE, INJECT OR SPRAY TREES OR OTHER LANDSCAPING ELEMENTS WITHIN ROW, UNLESS
'SUCH WORK IS OTHERWISE SPECIFIED ON THE APPROVED PLANS OR RECEIVES PRIOR WRITTEN AUTHORIZATION FROM THE OCF.

ANY DISTURBED LANDSCAPING WILL BE REPLACED TO EQUAL OR BETTER CONDITION THAN THAT WHICH EXISTED PRIOR TO WORK.

~

-

5. SEEDING, SODDING, AND PLANTING SHALL BE AS SPECIFIED OR OTHERWISE APPROVED BY THE CITY. CONSTRUCTION, MAINTENANCE, AND
WATERING REQUIREMENTS SHALL CONFORM TO THE CITY STANDARD SPECIFICATIONS. WHERE LANDSCAPE RESTORATION MUST BE DELAYED DUE
TO SEASONAL REQUIREMENTS, A SEPARATE PERMIT MAY AUTHORIZE SUCH WORK

6. THE CITY REQUIRES COMPLIANCE WITH THE FOLLOWING WHEN WORK IS NECESSARY AND/OR REQUIRED ADJACENT TO TREES IN THE PRW OR

OTHER PUBLIC SPACES:

TREE PROTECTION ZONE (TPZ) IS THE AREA EQUAL TO 1.5 FEET PER 1-INCH DIAMETER TREE MEASURED AT 4.5 FEET ABOVE GRADE OR THE

DRIPLINE OF THE TREE, WHICHEVER IS GREATER

i, TPZ FENCING SHALL BE ESTABLISHED PRIOR TO WORK COMMENCING, SEE TREE PROTECTION DETAIL AVAILABLE ON WEBSITE

ii.  ALL WORK WITHIN TPZ MUST BE AUTHORIZED IN WRITING BY OCF, INCLUDING BUT NOT LIMITED TO:

a. ENTRANCE AND/OR ACCESS

b, MOVING, RESIZING, REMOVING, OR ALTERING IN ANY MANNER
. STORAGE OF SOILS/MATERIALS/DEBRIS/EQUIPMENT

d. CHANGES IN GRADE

iii. AL PIT LOCATIONS MUST BE STAKED AND APPROVED PRIOR TO AN EXCAVATION.

iv. EXCAVATION; INCLUDING BUT NOT LIMITED TO TRENCHING, POTHOLING, BORE PITS, AND HANDHOLE INSTALLATION; SHALL NOT OCCUR
WITHIN THE TPZ WITHOUT PRIOR WRITTEN AUTHORIZATION FROM OCF AND VERIFYING LOCATION OF EXISTING ROOTS THAT MAY BE
IMPACTED BY EXCAVATION.

PROVED ROOT DISCOVERY METHODS INCLUDE: HAND WORK, PNEUMATIC EXCAVATION, GROUND PENETRATING RADAR, OR OTHER
OCF APPROVED METHOD.
ADJUST THE ROUTE TO AVOID ROOTS AS MUCH AS POSSIBLE.
ROOTS 2 INCHES IN DIAMETER AND LARGER SHALL NOT BE CUT, PRUNED, SEVERED, OR DAMAGED. IF CONFLICT ARISES, CONTRACTOR
MUST CONTACT OCF PRIOR TO CONTINUANCE OF WORK.
i, ROOTS OF ANY SIZE SHALL BE PRUNED PRIOR TO EXACTION TO MINIMIZE DAMAGE FROM RIPPING OR TEARING
d. MINIMIZE THE WORK PIT TO NO WIDER THAN THE TRENCH.
. STORE SOIL OPPOSITE THE TREE SIDE OF THE TRENCH
1.
9

BACKFILL QUICKLY AND CLEANLY, AND WATER ROOTS DEEPLY.
EXPOSED ROOTS MUST BE KEPT MOIST AT ALL TIMES. COVER EXPOSED ROOTS WITH BURLAP OR OTHER MATERIAL THAT WILL HOLD
MOISTURE AGAINST EXPOSED ROOTS.
TUNNELING/DIRECTIONAL BORING MUST BE AT LEAST 36 INCHES BELOW GRADE, 48 INCHES PREFERRED.
a. FINAL DEPTH OF INSTALLED UTILITY MUST BE AT A MINIMUM OF 36 INCHES BELOW FINAL GRADE. DUE TO THE INABILITY TO
CONSISTENTLY MAINTAIN ACCURATE BORING DEPTHS, IT IS STRONGLY RECOMMENDED TO TARGET A DEPTH OF 48 INCHES TO ENSURE
NO VIOLATION OF THE 36-INCH MINIMUM DEPTH OCCURS. THE CITY MAY ORDER THE LOWERING OF INSTALLED UTILITIES WHEN THEY
E DISCOVERED NOT TO BE DEEPER THAN THE 36-INCH MINIMUM.
‘THE CRITICAL ROOT ZONE (CRZ) IS THE AREA WITHIN THE TPZ AND EQUAL TO 1 LINEAR FOOT RADIUS PER 1-INCH DIAMETER OF TREE TRUNK
MEASURED AT 4.5 FEET ABOVE THE GROUND.
i, NOROOT DISTURBANCE SHALL OCCUR WITHIN THIS AREA.
a. IF NOT POSSIBLE, CONTRACTOR MUST MEET WITH OCF PERSONNEL ON SITE
i, WHEN WORK OCCURS WITHIN CRZ, EXCAVATION MUST BE PERFORMED WITH HAND-TOOLS, PNEUMATIC EXCAVATION OR OTHER
OCF APPROVED METHOD,
C) THE STRUCTURAL ROOT ZONE (SRZ) IS THE AREA WITHIN THE TPZ AND EQUAL TO 0.9 TIMES PER INCH DIAMETER OF THE TREE MEASURED AT
4.5 FEET ABOVE THE GROUND (0.9°X).
i, NOACTIVITY SHALL OCCUR WITHIN THIS ZONE WITH THE EXCEPTION OF DIRECTIONAL BORING AT A MINIMUM DEPTH OF 36 INCHES BELOW
GRADE, 48 INCHES PREFERRED.
a. FINAL DEPTH OF INSTALLED UTILITY MUST BE AT A MINIMUM OF 36 INCHES BELOW FINAL GRADE. DUE TO THE INABILITY TO
CONSISTENTLY MAINTAIN ACCURATE BORING DEPTHS, IT IS STRONGLY RECOMMENDED TO TARGET A DEPTH OF 48 INCHES TO ENSURE
NO VIOLATION OF THE 36-INCH MINIMUM DEPTH OCCURS. THE CITY MAY ORDER THE LOWERING OF INSTALLED UTILITIES WHEN THEY
ARE DISCOVERED NOT TO BE DEEPER THAN THE 36-INCH MINIMUM
SHOULD ANY TREE DAMAGE OCCUR, CONTRACTOR SHALL CONTACT THE OCF IMMEDIATELY
A) OCF SHALL ISSUE AN ORDER DIRECTING THE RESPONSIBLE PARTY TO PRUNE, REMOVE, OR OTHERWISE TAKE SUCH ACTION AS IS NECESSARY
TO REPAIR SAID DAMAG
IF DAMAGE IS BEYOND REPAIR ‘THE RESPONSIBLE PARTY SHALL COMPENSATE THE CITY FOR THE LOST MONETARY VALUE OF THE TREE AND MAY
INCLUDE REPLACEMENT
THE CITY & COUNTY OF DENVER TREE RETENTION AND PROTECTION SPECIFICATIONS MUST BE FOLLOWED. FOR A COPY OF THE TREE PROTECTION
SPECIFICATIONS PLEASE CONTACT THE OFFICE OF THE CITY FORESTER AT (720) 913-0651 OR EMAIL AT FORESTRY@DENVERGOV.ORG
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OFFICE OF THE FORESTER TREE PROTECTION NOTES
1. EXISTING TREES TO BE PRESERVED IN PUBLIC RIGHT OF WAY (ROW) OR PUBLIC PLACE SHALL BE PROTECTED PER OCF STANDARDS AND
PRACTICES. TREE PROTECTION SHALL BE

A) INSTALLED PRIOR TO COMMENCEMENT OF DEMOLITION AND/OR CONSTRUCTION ACTIVITIES

B) INSPECTED AND APPROVED BY OCF STAI

C) REMAIN IN PLACE AND AS APPROVED UNT\L CERTIFICATE OF OCCUPANCY OR SUBSTANTIAL COMPLETION AND FINAL ACCEPTANCE IS ISSUED

TREE PROTECTION REQUIREMENTS;

A) TREE PROTECTION ZONE (TPZ) SHALL BE INSTALLED AT THE DRIPLINE, FURTHEST EXTENT OF TREE CANOPY, OR IS EQUAL TO EIGHTEEN INCHES
RADIALLY FROM THE TREE FOR EVERY ONE INCH OF TRUNK DIAMETER AT BREAST HEIGHT (DBH = 4.5' ABOVE SOIL LINE), WHICHEVER IS
GREATER

B) INSTALL SIX FOOT (§) CHAIN LINK FENCING PRIOR TO COMMENCEMENT OF PROJECT CONSTRUCTION ACTIVITIES

C) OCF STAFF SHALL INSPECT AND APPROVE BOUNDARIES OF TREE PROTECTION ZONE(S) PRIOR TO COMMENCEMENT OF DEMOLITION OR

CONSTRUCTION A ACTIVITIES

ONCE TPZ IS IN PLACE, THE FOLLOW\NG ARE NOT PERMITTED WITHIN TPZ WITHOUT PRIOR WRITTEN APPROVAL FROM OCF:

i ENTRANCE AND/OR ACCE!

i.  MOVING, RESIZING, REMO\/ING, OR ALTERING IN ANY MANNER

iii. STORAGE OF MATERIALS/DEBRIS/EQUIPMENT

CONSTRUCTION ACTIVITIES INCLUDING BUT NOT LIMITED TO; ROTOTILLING TRENCHING, GRADING, INSTALLATION OF UNDERGROUND

UTILITIES AND/OR SITE IMPROVEMENTS, LANDSCAPING, IRRIGATION WOI

. IRRIGATION LINE WORK SHALL BE COMPLETED BY DIRECTIONAL EORE

*TREE PROTECTION ZONE" SIGNS SHALL REMAIN IN PLACE AS POSTED BY OCF AND SHALL BE MAINTAINED IN THE CONDITION IN WHICH THEY

WERE INSTALLED

F) TREE PRUNING FOR CLEARANCE ISSUES MUST HAVE PRIOR AUTHORIZATION BY OCF STAFF

G) NOROOT 2 INCHES OR LARGER SHALL BE CUT; CONSULT WITH OCF STAFF

EXISTING ROW OR PUBLIC PLACE TREES APPROVED FOR REMOVAL BY OCF MUST BE PROTECTED IN PLACE UNTIL REMOVED BY AN OCF-LICENSED

TREE CONTRACTOR;

AN OCF TREE REMOVAL PERMIT IS REQUIRED

B) TREE REMOVAL PERMITS ARE NOT INCLUDED WITH BUILDING PERMITS AND/OR PLAN APPROVAL AND MUST BE OBTAINED SEPARATELY FROM

THE OCF

FAILURE TO PROTECT TREES UNTIL REMOVAL OR REMOVING WITHOUT A OCF-ISSUED PERMIT WILL RESULT IN NOTICE OF VIOLATION AND/OR

MAY INCLUDE CITATIONS/FINES

CLEAR VISIBILITY INTO TPZ MUST BE MAINTAINED. ALL CONSTRUCTION BANNERS, SCREENS, BARRIERS, AND/OR SIGNS (EXCEPT OCF-POSTED TPZ

SIGNS) MUST BE SEMI-TRANSPARENT AND NOT IMPEDE INSPECTION OF TPZ BY OCF STAFF

FOR PROJECTS WITH A DURATION OF 5 DAYS OR LONGER;

A) PROTECTED TREES SHALL BE DEEP-ROOT WATERED AT A MINIMUM INTERVAL OF ONCE PER WEEK WHEN TEMPERATURES ARE AT OR ABOVE
40-DEGREES F

B) TREES SHALL BE WATERED AT THE RATE OF 20 GALLONS PER INCH CALIPER

C) INSECT AND DISEASE TREATMENTS SHALL BE APPLIED WHEN NECESSARY OR AS ORDERED BY OCF
i, OCF MAY ASK FOR DOCUMENTED PROOF OF WATERING AND/OR TREATMENT.

D)

3

c)
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FOR ANY AND ALL ROW INFRASTRUCTURE, THE CLEAR ZONE MUST BE MAINTAINED AND IS NOT A NEGOTIABLE ITEM FOR ROW UTILITY NEEDS
EXCEPT FOR TRANSPORTATION RELATED INFRASTRUCTURE MANAGED AND MAINTAINED BY THE CITY AND COUNTY OF DENVER. THIS INCLUDES THE
ABOVE GROUND AND BELOW GROUND AREA.

AS STATED BELOW FROM THE CITY & COUNTY OF DENVER'S TRANSPORTATION STANDARDS & DETAILS GUIDE “DO NOT ENGINEER OR
PLACE PERMANENT VERTICAL OR UTILITY OBSTRUCTIONS WITHIN THIS AREA'"
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[oCF Tree|

[Zone Sign| H
Chain Link I 1 A Chain Link
Fence Panel I Fence Roll

Any work in these areas must have written approval of OCF prior to commencement of activity. Contact OCF for instruction.

Area 1: Tree Protection Zone and Critical Root Zone Protection
The Tree Protection Zone (TPZ) shall be equal to dripline or 1.5 feet radially from the tree for every one inch of trunk diameter at breast height
(DBH = 4.5' above sail line), whichever s greater.
A. Min 6'in height steel chain link fence is required unless otherwise approved by the Office of the City Forester (OCF). Steel chain link
fence panels or rolls are acceptable.
When chain link panels are installed, anchor to ground or weight with sandbags to hold panels in place.
2. When chain link rolls are installed, it shall be fastened to heavy duty steel posts with safety caps at minimum five (5) attachment
points with 12-gauge wire, including points at top and bottom. Weave wire through top of roll o eliminate sag.
3 Pests shall be driven 2" to 3' below grade and spaced at max. five to ten foot (5' - 10') o.c. intervals. Fencing must be kept taut at all

4. +Tras Protetion Zone* signs shall be placed one (1) per each tree protection zone minimum or more per direction of the OCF;
maintain in the location and condition in which approved.

5. TPZ, including signage, shall be maintained in the location and condition in which approved.

6. Trunk protection may be required and shall be installed at the direction of the OCF

Area 2: Canopy Protection
Contact OCF if potential for damage exists and/or if pruning is needed for any clearance issues prior to performing work.

100 Tree Retenmn and Protection Specifications shallbe followed throughout duration of work
2. After TPZ is appre

A P2 il not b resized, modifie, emved, o altered n any manner without prior written approval. TPZ shall be maintained in

place as approved until removal is authorized by OCF.

B. Entrance/access to the TPZ s not permitted without prior written approval from the OCF.

C. No materials, debris, equipment, or site amenities shall be stored within the TPZ without prior written approval from the OCF.
While TPZ fencing is in place, trees shall be deep-root watered at an interval of once every two weeks when temperatures are at or above 40
degrees F. Trees shall be watered at the rate of twenty-five (25) gallons per inch DBH. OCF may ask for proof of watering.
Violation of TPZ or damage to protected trees is subject to penalty per City Ordinance.
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SCALE IS FOR REFERENCE PURPOSES ONLY. THE CABLE
CONTRACTOR IS RESPONSIBLE FOR CONTACTING THE
APPROPRIATE PERMITTING MUNICIPALITY PRIOR TO
BEGINNING CONSTRUCTION, IN ORDER TO VERIFY THAT
THE CABLE IS BEING PLACED WITHIN THEIR RIGHT-OF-WAY.
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POINTS OF CONTACT:

RIPPLE FIBER:
EDWARD COGGINS / 864-775-2230 / eddie@ripplefiber.com
HARRISON GOLSON / 980-384-8259 / harrison@ripplefiber.com

EAST COAST ACQUISITION:
ANDY MEYER / 704-617-1929 / andy@ecaofnc.com
MITCH ALLEN / 704-675-1720 / mitchallen@ecaofnc.com

GENERAL NOTES:

1

ALL WORK TO BE DONE WITH EXTREME CAUTION. FIBER OPTIC CABLE
CARRYING TRAFFIC AND LOSS OF SERVICE WILL RESULT IN LOSS OF
REVENUE.

ALL WORK TO BE PERFORMED IN STRICT ACCORDANCE WITH DOT RULES
AAND REGULATIONS,

LOCATIONS OF SOME OF THE PHYSICAL FEATURES WERE OBTAINED
FROM DATED RAILROAD VALUATION MAPS OR OTHER DRAWINGS, AND
MAY BE AS SHOWN OR DEPICTED ON THESE DRAWINGS.

UNDERGROUND UTILITIES HAVE BEEN PLOTTED FROM AVAILABLE
RECORDS AND FIELD OBSERVATIONS, BUT NOT NECESSARILY EXACT.
THEREFORE, UTILITY LOCATIONS WILL BE VERIFIED AT LEAST 100 FEET IN
ADVANCE OF TRENCHING OR PLOWING, SO THAT CHANGES IN CABLE
PLACEMENT CAN BE MADE IN EVENT OF CONFLICT.

ALL KNOWN BURIED OBSTRUCTIONS ARE SHOWN ON THE CONSTRUCTION
DRAWINGS. ANY AND ALL OTHERS ENCOUNTERED ARE ALSO THE
RESPONSIBILITY OF THE CONTRACTOR TO LOCATE, PROTECT, OR REPAIR,
IF DAMAGED.

ANY AND ALL IMPROVEMENTS, SUCH AS , ASPHALT OR CONCRETE
PAVEMENT, CURBS, GUTTERS, WALKS, DRAINAGE DITCHES,
EMBANKMENTS, SHRUBS, TREES, GRASS SOD, ETC., IF DAMAGED, SHALL
BE RESTORED TO STATE DOT RULES AND REGULATIONS.

THE ENCLOSED DESIGN IMPLIES EXISTING UTILITIES. THE UTILITIES HAVE
NOT BEEN FIELD VERIFIED FOR LOCATION.THEREFORE, ALL UTILITIES
IMPLIED WITHIN THIS DOCUMENT ARE TO BE REFERRED TO AS A
"REFERENCE TOOL". IT IS THE RESPONSIBILITY OF THE GENERAL
CONTRACTOR AND/OR IT'S SUBCONTRACTORS TO VERIFY THESE
UTILITIES USING ANY AND ALL METHODS AND INSTRUMENTS AVAILABLE
IFAWHEN NECESSARY. EAST COAST ACQUISITION CANNOT GUARANTEE
UTILITY LOCATIONS. ALL DOCUMENTATION ON EXISTING UTILITIES HAS
BEEN IMPLIED UTILIZING "INFORMATION RETRIEVAL PROCESSES" FROM
EACH JURISDICTION INVOLVED (LE., STATE, COUNTY AND/OR
MUNICIPALITY, TO INCLUDE OTHERS).UTILITIES AND THE SAFETY OF
SAME, ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR
PERFORMING THE WORK.

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO ENSURE
ALL CONDUITS ARE INSTALLED AS PRESCRIBED IN THESE DRAWINGS.
EAST COAST ACQUISITION WAS NOT RETAINED OR PROVIDED A SURVEY
OF THE THE PROPERTY BOUNDARIES AND THEREFORE CAN NOT
GUARANTEE THE ACCURACY OF BOUNDARY SHOWN (L.E. PUBLIC WAY,
PRIVATE PROPERTY,BASEMENTS ETC.) NOR IS IT TO BE ASSUMED
EASEMENTS, SALE OF PROPERTIES HAS NOT OCCURRED DURING &
AFTER EAST COAST ACQUISITION'S RESPONSIBILITIES FOR THIS PROJECT
HAVE PAST. THENCE ALL BOUNDARIES, EASEMENTS, PROPERTY LINES
ETC. ARE TO BE USED AS A GUIDELINE OR REFERENCE AND SHOULD NOT
BE TAKEN LITERALLY. IT IS THE CONTRACTORS RESPONSIBILITY TO
STAKE ALL ASSOCIATED BOUNDARIES IF SO QUESTIONED. ALL ASPECTS
OF BOUNDARIES IMPLIED HEREIN, HAVE BEEN DERIVED THROUGH
AVAILABLE MEDIA SUCH AS BUT NOT LIMITED TO (GOOGLE EARTH PRO,
MUNICIPAL, STATE, COUNTY AND OTHER RECORD TYPES). EAST COAST
ACQUISITION DOES NOT AGREE NOR DISAGREE WITH THE
ABOVE-MENTIONED RECORDS, IT IS SIMPLY A REFERENCE TOOL.

TENSION & SOIL EROSION

TENSION LIMITING PULLING DEVICES (BREAKAWAYS) AND SWIVELS
(CONDUX OR COMPARABLE MODELS) WILL BE USED FOR ALL CABLE
PULLING.

CONTRACTOR SHALL PROTECT ALL CITY, COUNTY, STATE AND PRIVATE
RIGHTS-OF-WAY AND MINIMIZE THE DAMAGE FROM CONSTRUCTION
OPERATIONS.

GOOD SOIL EROSION PRACTICES SHALL BE PRACTICED DURING ALL
CONSTRUCTION OPERATIONS. DEPENDING ON THE LOCATION OF THE
WORK, THE FEDERAL ENVIRONMENTAL PROTECTION AGENCY, THE STATE
ENVIRONMENTAL PROTECTION AGENCY OR OTHERS MAY STIPULATE
CONSTRUCTION PRACTICES AND CREWS' BEHAVIOR REQUIREMENTS IN
OR AROUND ENVIRONMENTALLY SENSITIVE AREAS OR CULTURAL
RESOURCE SITES. CONTRACTOR SHALL ADHERE TO ANY SUCH
STIPULATED CONSTRUCTION PRACTICES AND CREW BEHAVIOR
REQUIREMENTS.

DEPTH OF PLACEMENT - PERMITTING REQUIREMENTS WILL TAKE
PRECEDENCE OVER THESE WHERE THE NETWORK CROSSES GULLIES,
DITCHES, STREAMS, RIVERS, AND WASHES, THE CONDUIT WILL BE
PLACED AT A MINIMUM DEPTH OF FORTY-EIGHT INCHES (48") BELOW THE
BOTTOM OF THE WATERWAY UNLESS THE CONTROLLING AUTHORITY
REQUIRES ADDITIONAL DEPTH IN WHICH CASE THE GREATEST DEPTH
WILL BE MAINTAINED. WHERE THE NETWORK ROUTE CROSSES
RAILROADS, THE NETWORK SHALL BE PLACED AT A MINIMUM DEPTH OF
SIXTY INCHES (60") BELOW THE BASE OF RAIL OR SIXTY INCHES (60")
BELOW THE PARALLELING DRAINAGE DITCHES, OR AT GREATER DEPTHS
AS REQUIRED BY PERMITTING AUTHORITIES. WHERE THE NETWORK
CROSSES  EXISTING SUB-SURFACE PIPES, CABLES, OR OTHER
STRUCTURES, THE NETWORK WILL BE PLACED TO MAINTAIN A MINIMUM
OF TWELVE INCHES (12") SEPARATION FROM THE FOREIGN OBJECT OR A
MINIMUM  SEPARATION AS REQUIRED BY THE OBJECT'S OWNER,
WHICHEVER IS GREATER.

CABLE MARKERS

CONTRACTOR SHALL PLACE FIBER OPTIC CABLE MARKERS, CONSISTING
OF POSTS WITH SIGNS, AT THE FOLLOWING LOCATIONS: WHENEVER THE
LAST MARKERS CANNOT BE SEEN (LINE OF SIGHT). WHENEVER A CHANGE
IN THE RUNNING LINE OCCURS. AT EVERY SPLICE LOCATION. AT EVERY
MANHOLE/HANDHOLE. EACH SIDE OF EACH BRIDGE ATTACHMENT. DEPTH
OF MARKER SIGN - CONTRACTOR SHALL BURY THE MARKER POST END A
MINIMUM OF EIGHTEEN INCHES (18") DEEP BELOW GRADE. THE CABLE
MARKER POSTS SHALL BE PLACED WHENEVER POSSIBLE WITH A
ONE-FOOT OFFSET FROM THE NETWORK RUNNING THE LINE. ANY OFFSET
SHALL BE PERMANENTLY NOTED ON THE SPACE PROVIDED BY THE CABLE
MARKER SIGN.
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PROOFING DUCT

ALL CONDUITS, REGARDLESS OF SIZE WILL BE VERIFIED FOR OVALITY,
TURNING ANGLE, AND DAMAGE BY PROVING THE DUCT WITH AN 85%
SPACE CAPACITY MANDREL. THE MANDREL SHALL BE MADE OF METAL
AND EXCEED THE LENGTH OF 3 TIMES THE DIAMETER OF THE DUCT.

PROOFING OF THE DUCT SHALL BE COMPLETED WITH AIR PRESSURE OF
AT LEAST 50 PSI AND NO MORE THAN 150 PSI OR THE MAX DUCT PSI
WHICHEVER IS LESS. MINIMAL PRESSURE WILL PREVENT DAMAGE TO THE
CONDUIT AND THE COUPLERS IF THE OVALITY, TURNING ANGLE, OR
DAMAGED (BLOCKAGE) AREA EXCEEDS SPACE CAPACITY OF 85%.

WHEN PROOFING OF A DUCT BY MANDREL, IT IS SUGGESTED THAT A
MEASURABLE TAPE OR PULL STRING BE PULLED TO MEASURE THE
DISTANCE OF THE PATHWAY. THE TAPE/PULL STRING CAN ALSO HELP
DETERMINE THE LINEAR DAMAGE LOCATION FROM THE SURFACE AND
CAN BE USED AS A TOOL FOR PULLING OR LOOSENING THE MANDREL
OUT OF THE DUCT WHEN A BLOCKAGE OCCURS.

ALL PROOFING RESULTS MUST BE WITNESSED AND DOCUMENTED BY AN
APPROPRIATE REPRESENTATIVE.

DAMAGED DUCT SHOULD BE REPAIRED IMMEDIATELY WITH MINIMAL
COUPLERS. ALL FINAL REPAIRS SHOULD MEET SPECIFICATIONS FOR
TRENCHING AND BORING FOUND ABOVE.

ALL AS-BUILTS SHOULD CORRESPOND OR INCLUDE THE PROOFING AND
RE-PROOFING SHEETS, WITH FOOTAGES.

EXISTING UTILITIES AND SUBSURFACE OBSTRUCTIONS

PRIOR TO EXCAVATION COMMENCEMENT, CONTRACTOR SHALL OBTAIN A
DIG TICKET BY CALLING THE APPROPRIATE UTILITIES PROTECTION
CENTER NUMBER SEVENTY-TWO (72) HOURS IN ADVANCE OF THE START
OF CONSTRUCTION OR AS REQUIRED BY LAW. CONTRACTOR SHALL
OBTAIN AND MAINTAIN THE CALL BEFORE YOU DIG PROGRAMS IN ALL
CONSTRUCTION AREAS. CONTRACTOR SHALL ALSO NOTIFY ALL EXISTING
UTILITY OWNERS NOT PARTICIPATING IN THE CBuD PROGRAMS. FOR
OWNER APPROVAL AND INSPECTION, CONTRACTOR SHALL DOCUMENT
AND MAINTAIN RECORDS THAT EVIDENCE THE NOTIFICATION OF ALL
UTILITY OWNERS NO LATER THAN SEVENTY-TWO (72) HOURS PRIOR TO
THE START OF CONSTRUCTION. THE RECORDS SHALL INCLUDE: DATE,
TIME OF DAY, NAME OF INDIVIDUAL CONTACTED, NAME OF COMPANIES
CONTACTED, TELEPHONE NUMBER, AND CONFIRMATION NUMBER.

CONTRACTOR WILL VERIFY THE RUNNING LINE AT A MAXIMUM OF 50'
INTERVALS IN RURAL AREAS AND 20' INTERVALS IN CITIES AND
RESIDENTIAL AREAS. ADDITIONAL STAKING OR MARKING MAY BE
REQUIRED TO IDENTIFY THE RUNNING LINE IN SPECIFIC LOCATIONS. ALL
HANDHOLE/MANHOLE LOCATIONS SHOULD BE REVIEWED WITH A OWNER
REPRESENTATIVE PRIOR TO CONSTRUCTION.

PRE-PLACEMENT TESTING

THE CONTRACTOR WITH CABLE PLACEMENT RESPONSIBILITIES SHALL
CONDUCT REEL TESTS FOR ALL FIBERS PRIOR TO PLACING FIBER
CABLES. WITH FIBERS TESTED FREE OF DEFECT, THE PLACEMENT
CONTRACTOR ASSUMES RESPONSIBILITY AND LIABLE FOR RETRIBUTION
IF ANY FIBERS ARE FOUND DAMAGED AFTER COMPLETION OF CABLE
PLACEMENT.

REEL MANAGEMENT

ADEQUATE SECURITY, WILL BE PROVIDED FOR UNUSED OR PARTIAL
REELS IN THE FIELD.

CABLE WILL NOT BE CUT WITHOUT THE SPECIFIC AUTHORIZATION OF THE
PROJECT MANAGER/OSP COORDINATOR.

THE CABLE REEL NUMBERS AND BEGINNING AND ENDING PLACEMENT
STATIONS ARE INDICATED ON THE CABLE ROUTE PLAN-PROFILE
DRAWINGS. THE CABLE REEL NUMBERS SHOULD BE CHECKED AGAINST
THE DRAWING BEFORE BEING PULLED INTO THE CONDUIT.

UPON RECEIPT AT THE CONTRACTOR'S WAREHOUSE/LAYDOWN AREA,
ALL REELS WILL BE INVENTORIED AND INSPECTED FOR DAMAGE. A
CONTINUING RECORD OF CABLE RECEIVED WILL BE MAINTAINED BY THE
CONTRACTOR.

EQUIPMENT

THE CONTRACTOR WILL SUPPLY MACHINERY AND EQUIPMENT ADEQUATE
IN DESIGN, CAPACITY, AND STATE OF REPAIR, AND OPERATING
CONDITION TO PERFORM ALL WORK SAFELY AND EFFICIENTLY.

ALL CONSTRUCTION EQUIPMENT WILL BE OF A DESIGN, SPECIFICATION,
AND QUALITY EQUAL OR SUPERIOR TO CURRENT STANDARDS FOR THE
INDUSTRY. CONTRACTOR WILL HAVE ON SITE A
DYNAMOMETER/INSTRUMENT CAPABLE OF CHECKING OR RECALIBRATING
ALL PULLING MACHINES/EQUIPMENT.

A SUFFICIENT NUMBER OF TOOLS, INCLUDING HAND TOOLS AND
TAMPERS, WILL BE PROVIDED FOR EACH PROJECT.

A SUFFICIENT NUMBER OF VEHICLES WILL BE PROVIDED BY THE
CONSTRUCTION CONTRACTOR TO PROVIDE ADEQUATE
TRANSPORTATION FOR ALL CONSTRUCTION CREWS.

AUTOMATED FIGURE-EIGHT MACHINES MAY BE USED ONLY AFTER A
DEMONSTRATION OF THEIR USE BY THE ACTUAL CONSTRUCTION CREW
AND OWNER APPROVAL OF THE EQUIPMENT AND METHODS USED.

BACKHOES

UNDER NORMAL CONDITIONS, BACKHOES WILL BE EQUIPPED WITH
RUBBER TIRES. THE PROJECT SUPERVISOR DUE TO CERTAIN
CIRCUMSTANCES SUCH AS STEEP SLOPES OR WET LANDS MAY REQUIRE
BACKHOES EQUIPPED WITH TRACK PADS GENERAL NOTES (CONT.):

PRE-RIPPERS

ALL PRE-RIPPERS WILL BE EQUIPPED WITH BLADES CAPABLE OF
PRE-RIPPING AT LEAST 6 INCHES DEEPER THAN THE DEPTH REQUIRED IN
THE DRAWINGS. 20.2 AN OFFSET (ARTICULATING) PRE-RIPPER MAY BE
REQUIRED AT THE DISCRETION OF OWNER. PRE-RIPPING EQUIPMENT
MUST BE CAPABLE OF DELIVERING A MINIMUM OF 55,000-LB. DRAW BAR
TENSION AT 1.2 MPH.

TOW TRACTORS

ALL TOW TRACTORS WILL BE EQUIPPED WITH A SAFETY SCREEN TO
PROTECT THE OPERATOR FROM WINCH LINE ACCIDENTS.

WIDE PADS (SWAMP PADS, PONTOON PADS, ETC.) ARE REQUIRED FOR
TOW TRACTORS, IF THE OWNER PROJECT SUPERVISOR DETERMINES THE
NEED FOR THEM.
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ALL TOW TRACTORS WILL BE EQUIPPED WITH WIRE ROPE WINCH LINE(S)
AND WINCHES ADEQUATE TO SAFELY PULL THE CONSTRUCTION
EQUIPMENT IN TOW.

ALL TOW TRACTORS WILL BE OF SUFFICIENT SIZE TO TOW THE ACTUAL
LOAD SAFELY.

ALL TOW TRACTORS WILL BE EQUIPPED WITH A SNATCH BLOCK.

PLOW TRACTORS

ALL PLOW TRACTORS WILL BE CRAWLER TYPE TRACTORS, EQUIPPED
WITH A STATIC DIRECT-MOUNTED OFFSET CABLE PLOW, FRONT MOUNTED
REEL CARRIER, AND POWER OPERATED CAPSTAN.

PLOW TRACTORS MAY BE REQUIRED TO CARRY TWO REELS OF HDPE.
USE OF VIBRATORY PLOWS IS SUBJECT TO OWNER APPROVAL.

THE PLOW TRACTOR WILL BE EQUIPPED WITH SWAMP OR PYRAMID PADS
IF OWNER DETERMINES THE NEED.

A GUARD IS REQUIRED TO SHIELD THE HDPE FROM THE EXHAUST PIPE OF
THE PLOW TRACTOR.

A DRAG CHUTE OR SIMILAR DEVICE WILL BE REQUIRED FOR POST
CONSTRUCTION CLEANUP.

ONLY CONDUIT OR CABLE IN CONDUIT MAY BE PLOWED. CONDUIT MUST
BE SCHEDULE 40 OR EQUIVALENT.

THE PLOW CHUTE MUST BE OF SUFFICIENT SIZE TO PASS CONDUIT
FREELY.

IF THE PLOW'S BLADE FORWARD DIRECTION IS OBSTRUCTED, THE
OPERATOR WILL NOT LIFT THE BLADE, BUT RATHER HAND DIG AND
REMOVE OBSTACLES.

22.10THE CREVICE CREATED BY THE PLOW BLADE MUST BE CLOSED AND
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RESTORED TO ITS ORIGINAL CONDITION
BUCKET TRUCKS

ALL BUCKET TRUCKS WILL BE OF SUFFICIENT SIZE TO SUPPORT AERIAL
LIFT DEVICE ATTACHED TO THE CHASSIS SAFELY AND IN ACCORDANCE
WITH INDUSTRY STANDARDS. HYDRAULIC OR MANUAL OUTRIGGERS WILL
BE REQUIRED AS A STANDARD WHEN THE AERIAL LIFT IS USED FROM A
STATIONARY POSITION. THE AERIAL LIFT WILL BE OF SUFFICIENT
WORKING HEIGHT TO SAFELY ACCOMPLISH ALL THE AERIAL FUNCTIONS
THAT THE PROJECT REQUIRES AND IN THE TIME FRAME ALLOWED.

ALL BUCKET TRUCK AND AERIAL LIFT OPERATORS WILL BE EXPERIENCED
AND CERTIFIED/TRAINED, IN ACCORDANCE WITH INDUSTRY STANDARDS
AT THE CONTRACTORS' EXPENSE AND ON THEIR TIME IF REQUIRED BY
ROW OWNERS, LOCAL OR STATE REGULATIONS

CONTRACTORS WILL ENSURE THAT THEIR EQUIPMENT IS INSPECTED AND
MAINTAINED AND KEPT IN TOP WORKING FORM.

AUGER TRUCKS

ALL AUGER TRUCKS WILL BE OF SUFFICIENT SIZE TO SUPPORT THE
DIGGING DEVICE ATTACHED TO THE CHASSIS SAFELY AND IN
ACCORDANCE WITH INDUSTRY STANDARDS.

ALL AUGERS WILL BE EQUIPPED WITH ATTACHMENTS CAPABLE OF
DIGGING/BORING HOLES OF SUFFICIENT DEPTH AND DIAMETER TO
ACCOMMODATE THE LENGTH AND CLASS OF POLE, AND/OR ANCHOR
THAT IS PROPOSED FOR PLACEMENT.

HYDRAULIC OR MANUAL OUTRIGGERS WILL BE USED AS REQUIRED.

THE AUGER TRUCK WILL BE EQUIPPED WITH ADDITIONAL AUGERS
CAPABLE OF BORING INTO ANY SPECIFIC SOIL MAKEUP IN THE PROJECT
AREA.

AUGER TRUCK OPERATORS WILL BE EXPERIENCED AND
CERTIFIED/TRAINED, IN ACCORDANCE WITH INDUSTRY AND SAFETY
STANDARDS.

TRENCHERS

ALL TRENCHERS (CHAIN OR WHEEL TYPE) WILL BE OF SUFFICIENT SIZE
AND HORSEPOWER TO TRENCH OR CUT TO THE DESIRED DEPTH AND
WIDTH AS PRESCRIBED IN THE PROJECT SCOPE.

HE TRENCHER MUST BE CAPABLE OF CUTTING AND/OR TRENCHING IN
THE PARTICULAR SOIL/ROCK FOUND WITHIN THE PROJECT AREA.

CONTRACTOR WILL KEEP THIS EQUIPMENT MAINTAINED IN TOP WORKING
ORDER AT ALL TIMES.

CABLE INSTALLATION

TENSION LIMITING PULLING DEVICES (BREAKAWAYS) AND SWIVELS
(CONDUX OR COMPARABLE MODELS) WILL BE USED FOR ALL CABLE
PULLING.

THE PROPER PULLING TENSIONS ARE SPECIFIED IN SECTION 1.
PREFERRED PULLING MATERIALS ARE SPECIFIED IN THE MATERIAL LIST.

CABLE PULLING MACHINES CAPABLE OF GENERATING READINGS FOR
PULLING TENSIONS, OR WITH PRE-CALIBRATED BYPASS SYSTEMS, OR
ELECTRONIC UNITS WITH AUTOMATIC STOPS WILL BE THE ONLY
ACCEPTED METHOD OF PULLING OWNER CABLES.

CONTRACTOR WILL HAVE, ONSITE, A DYNAMOMETER (PULLING TENSION)
CAPABLE OF CHECKING AND RE-CALIBRATING ALL PULLING MACHINES.

SUFFICIENT NUMBERS AND TYPES OF CABLE SHOES, CABLE GUIDES,
BULL-WHEELS WITH MINIMUM 28-INCH DIAMETER, AND CHUTES WILL BE
AVAILABLE PRIOR TO THE START OF THE CABLE PULL TO COMPLETE
ENTIRE PULLING OPERATION.

SUFFICIENT NUMBERS OF LUBRICANT DISPENSING DEVICES WILL BE
AVAILABLE PRIOR TO START OF CABLE PULL.

A MINIMUM OF 3 PULLING OR ASSIST DEVICES WILL BE REQUIRED TO
MINIMIZE FIGURE EIGHTING CABLE.

CABLE FEEDER CHUTES WILL BE THE SPLIT-TYPE TO PERMIT REMOVAL
AFTER THE CABLE PULL WITHOUT DAMAGE TO THE CABLE OR CHUTE.

26.10PULLING TAPE WILL BE OF SUFFICIENT TENSILE STRENGTH TO PREVENT

BREAKING OR EXCESSIVE STRETCHING DURING THE CABLE PULL. TAPE
MATERIAL WILL MINIMIZE FRICTION IN DUCT.

26.11BACKHOE WHEELS WILL NOT BE USED AS A CABLE-PULLING DEVICE. USE

OF AN ATTACHED CAPSTAN WILL BE SUBJECT TO OWNER APPROVAL.

26.12ALL CABLE PULLING GRIPS MUST SATISFY THE WRITTEN SPECIFICATIONS

OF THE MANUFACTURER OF THE CABLE BEING PULLED

26.13CABLE BLOWING PLACEMENT TECHNIQUE IS USED IN LIEU OF OR IN
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CONJUNCTION WITH STANDARD CABLE PULLING PRACTICES. CABLE
BLOWING IS ALSO REFERRED TO AS “CABLE JETTING" OR *HIGH AIRSPEED
BLOWN CABLE SYSTEM (HASB).” IN THEORY, CABLE BLOWING ELIMINATES
OR REDUCES THE BUILD-UP OF TENSION FORCES ACTING UPON A CABLE
WHILE BEING PULLED. CABLE BLOWING UTILIZES HIGH-SPEED AIRFLOW
COUPLED WITH A LOW STRAIN MECHANICAL PUSHING DEVICE
(CATERPILLAR  DRIVE). CURRENT PRODUCTION UNITS CAN BE
DISTINGUISHED BY UNITS WHICH REQUIRE THE USE OF AIR CAPTURING
DEVICES (1.E., SHUTTLE, PARACHUTE, OR PROJECTILE) ATTACHED TO THE
END OF THE CABLE, AND UNITS WHICH RELY SOLELY UPON A VISCOUS
FLOW OF AIR COMBINED WITH A LOW PUSHING FORCE GENERATED BY
THE CATERPILLAR DRIVE.

PRE-CABLE DUCT PLACEMENT CONSIDERATIONS

CONSIDERATION SHOULD BE MADE TO THE TYPE AND QUALITY OF
INNERDUCT TO WHICH CABLE IS TO BE BLOWN IN. CABLE SHOULD NOT BE
CONSIDERED TO BLOWN IN DUCT WITH AN 1.D. OF GREATER THAT 2" AS
THE SIZE OF THE REQUIRED AIR COMPRESSOR WOULD BE A LIMITING
FACTOR. ADDITIONALLY, IF A SYSTEM, WHICH UTILIZES AN
AIR-CAPTURING DEVICE, IS USED ON DUCTS APPROACHING 4" ID.,
PULLING FORCES IN EXCESS OF MAXIMUM CABLE PULLING TENSIONS
COULD BE EXPERIENCED.

SMOOTH WALL, RIBBED, SPIRAL RIBBED, HDPE UP TO 2" ID. ARE
CONSIDERED SUITABLE FOR CABLE BLOWING. ADDITIONALLY, MULTI-CELL
DUCT MAY ALSO BE SUITABLE FOR THIS PLACEMENT METHOD.

PRIMARY CONSIDERATION FOR OPTIMUM PERFORMANCE SHOULD BE TO
UTILIZE DUCT WITH A LOW COEFFICIENT OF FRICTION. CORRUGATED
INNERDUCT CREATES TURBULENCE IN THE AIRFLOW AND IS NOT
CONDUCIVE TO CABLE BLOWING IN LONG SECTIONS. DUCT SHOULD BE
RATED TO WITHSTAND 100-145 PSI AND COUPLERS SHOULD BE AIRTIGHT
AND CAPABLE OF WITHSTANDING THE SAME PSI.

CABLE LOADING AND TRANSPORTATION

ALL CABLE REEL TRAILERS WILL BE COMMERCIALLY MANUFACTURED AND
ADEQUATE TO SUPPORT THE LARGEST REELS (IN WEIGHT AND
DIAMETER) TO BE HANDLED DURING THE PROJECT.

A FORK LIFT OR BOOM TRUCK WILL BE USED FOR LOADING AND
UNLOADING ALL CABLE REELS.

DURING CABLE REEL LOADING AND UNLOADING, A SPREADER BAR WILL
BE USED TO REDUCE PRESSURE ON THE REEL AND CABLE.

SPACERS WILL BE USED TO PREVENT REEL SLIDING OR SLIPPAGE
DURING TRANSPORTATION,

CABLE EXTRACTOR

DURING CABLE INSTALLATION, WHEN REELS MUST BE INSTALLED IN ONE
PIECE, IT BECOMES NECESSARY TO FIGURE EIGHT THE CABLE ONE OR
MORE TIMES IN ORDER TO ACCOMPLISH A CONTINUOUS CABLE
INSTALLATION. WHENEVER WORKSPACE IS RESTRICTED OR SAFETY OF
THE CABLE OR CONSTRUCTION CREW MEMBERS BECOMES A FACTOR,
THE USE OF A CABLE EXTRACTOR (FIGURE EIGHT SOLUTION) IS
RECOMMENDED. SEVERAL DIFFERENT MODELS ARE OFFERED BY
EQUIPMENT MANUFACTURERS AND INCLUDE THE FOLLOWING APPROVED
SAFETY FEATURES:

UNITS ARE SELF- CONTAINED ON TRAILERS OR MOUNTED ON TRUCK
CHASSIS.

PROTECTIVE GUARD PREVENTS THE OPERATORS AND OTHERS FROM
COMING INTO CONTACT WITH THE ROTATING MACHINERY.

OPERATOR CONTROLLED CABLE-PULL TENSION PREVENTING CABLE
DAMAGE THROUGH OVER TENSION.

CABLE GUIDES AND CHUTE, PREVENTING AN EXCESSIVE-BEND RADIUS
AND ELIMINATING EXCESSIVE CABLE WHIPPING WHEN SPOOLING OR
FIGURE-EIGHTING CABLE. E. SAFETY LIGHTING OR TRAFFIC CONTROL
LIGHTS.

RIGHT-OF-WAY CLEARING

THE BRUSH HOG, EXCAVATOR, FLAIL MOWER AND/OR PLOW BLADE USED
FOR RIGHT-OF-WAY CLEARING WILL BE SUFFICIENT SIZE AND STRENGTH
TO SATISFY THE OWNER OSP PM. MULTIPLE PASSES WITH THE BLADE
WILL BE PERMITTED WITHOUT ADDITIONAL COMPENSATION IF THE BLADE
IS NOT WIDE ENOUGH TO CLEAR THE SPECIFIED WIDTH OF
RIGHT-OF-WAY IN ONE PASS. IF BRUSH IS TO REMAIN ON THE
RIGHT-OF-WAY, A CHIPPER WILL BE REQUIRED FOR CLEANING ACTIVITIES.

BORING EQUIPMENT - JACK AND BORE

ALL BORING WILL BE PERFORMED USING STANDARD (AUGER) DRY JACK
AND DRY BORE EQUIPMENT. NO WET BORING EQUIPMENT WILL BE
PERMITTED.

AT THE DISCRETION OF THE OWNER OSP PM, PIPE PUSHING MAY BE
PERMITTED IN SELECTED SITUATIONS.

ALL BORING EQUIPMENT WILL HAVE PROPER SIZE AUGERS, STEMS, AND
ROCK HEADS (IF NEEDED).

THE CONSTRUCTION CONTRACTOR IN ACCORDANCE WITH CURRENT
OSHA AND RELATED INDUSTRY REQUIREMENTS WILL PROVIDE METAL
SHORING OR SHORING BOXES.

PROPER CONTAINMENT AND DISPOSAL OF DRILLING FLUIDS IS THE
RESPONSIBILITY OF THE CONTRACTOR AND SHOULD BE CARRIED OUT IN
STRICT ACCORDANCE WITH FEDERAL, STATE, LOCAL AND/OR ALL
APPLICABLE AGENCIES.

STATE DOT 3.4 UNDERGROUND UTILITIES

UNDERGROUND UTILITY DESIGN AND CONSTRUCTION SHALL:

- CONFORM TO ALL APPLICABLE LOCAL, STATE, AND FEDERAL CODES,
STANDARDS, AND SPECIFICATIONS;

- SUPPORT EXISTING AND FUTURE TRAFFIC LOADS;

- MINIMIZE THE ADVERSE EFFECTS ON PAVEMENT, BASE, AND OTHER
TRANSPORTATION FACILITIES OR OTHER UTILITY INSTALLATIONS

3.4.1 LOCATION AND ALIGNMENT

34.1.1 CRITERIA

THE FOLLOWING CRITERIA SHALL APPLY TO THE DESIGN AND PLACEMENT
OF UNDERGROUND UTILITIES IN STATE DOT RIGHT OF WAY:

. ON LONGITUDINAL INSTALLATIONS, THE UTILITIES SHALL BE ON A
UNIFORM ALIGNMENT AT, OR ADJACENT TO, THE RIGHT OF WAY LINE
TO MINIMIZE INTERFERENCE WITH HIGHWAY DRAINAGE, THE
STRUCTURAL INTEGRITY OF THE TRAVELED WAY, SHOULDERS AND
EMBANKMENT, THE SAFE OPERATION OF THE HIGHWAY, AND
MAINTENANCE OF THE RIGHT OF WAY.

~

. LONGITUDINAL LOCATIONS OF UTILITIES UNDER PAVEMENT SHOULD
BE AVOIDED. WHERE IMPRACTICABLE, THE UTILITY OWNER SHALL
PROVIDE JUSTIFICATION FOR ACCOMMODATION UNDER PAVEMENT.

w

. UTILITY CROSSINGS OF THE HIGHWAY ARE PREFERRED TO BE AS
NEAR PERPENDICULAR (90 DEGREES) TO THE HIGHWAY ALIGNMENT
AS PRACTICAL.

~

. CONDITIONS THAT ARE GENERALLY UNSUITABLE OR UNDESIRABLE
FOR UNDERGROUND CROSSINGS SHALL BE AVOIDED. THESE INCLUDE
LOCATIONS SUCH AS IN DEEP CUTS; NEAR FOOTINGS OF
STRUCTURES; ACROSS INTERSECTIONS AT GRADE OR RAMP
TERMINALS; AT CROSS DRAINS WHERE FLOW OF WATER, DRIFT, OR
STREAM BED LOAD MAY BE OBSTRUCTED; WITHIN BASINS OF AN
UNDERPASS DRAINED BY A PUMP; AND IN WET OR ROCKY TERRAIN
WHERE IT WILL BE DIFFICULT TO ATTAIN MINIMUM BURY.

o

. CROSSINGS OF TRAFFIC CIRCLES AND ROUNDABOUTS SHALL BE
DONE IN A WAY TO AVOID CROSSING THE CIRCLE OR ROUNDABOUT
ITSELF AND MINIMIZE THE AMOUNT OF FACILITIES UNDER PAVEMENT.

o

. SERVICE CONNECTION POINTS PLACED BY THE UTILITY SHALL BE AT
OR BEYOND THE RIGHT OF WAY LINE TO PREVENT THE UTILITY'S
CUSTOMERS FROM ENTERING THE STATE DOT RIGHT OF WAY TO
MAKE A CONNECTION.

3.4.1.2 PRIVATE UTILITIES

GENERALLY, PRIVATE UTILITIES SHOULD FOLLOW THE SAME LOCATION
AND ALIGNMENT GUIDANCE AS PUBLIC UTILITIES WITH THE EXCEPTION
OF PRIVATE SEWERS. PRIVATE SEWER CROSSINGS OF THE HIGHWAY
SHALL BE AS NEAR PERPENDICULAR (90 DEGREES) TO THE HIGHWAY
ALIGNMENT AS PRACTICAL. LONGITUDINAL LOCATIONS OF PRIVATE
SEWERS ALONG THE RIGHT OF WAY ARE NOT PERMITTED.

3.4.1.3 UTILITIES IN FULLY CONTROLLED ACCESS RIGHT OF WAY

THE FOLLOWING CRITERIA APPLY TO UNDERGROUND UTILITY
INSTALLATIONS ON FULLY CONTROLLED ACCESS RIGHT OF WAY WITH
ONE EXCEPTION. UTILITIES FOR SERVICING FACILITIES REQUIRED SOLELY
FOR THE PURPOSE OF OPERATING THE CONTROLLED ACCESS HIGHWAY
ARE EXEMPT FROM THE PROVISIONS OF THIS SECTION PROVIDED THAT
SUCH UTILITIES DO NOT TRAVERSE SCENIC, HISTORIC, OR
RECREATIONAL AREAS.

LONGITUDINAL INSTALLATIONS

THE SPECIAL CIRCUMSTANCES REQUIRED TO PERMIT A LONGITUDINAL
INSTALLATION WITHIN FULLY CONTROLLED ACCESS RIGHT OF WAY, AS
WELL AS THE LOCATION REQUIREMENTS IF A LONGITUDINAL
INSTALLATION IS ALLOWED, ARE OUTLINED IN SECTION 3.1.2.10.

ACCESS FOR SERVICING UTILITIES

UTILITY FACILITIES SHALL BE LOCATED AND DESIGNED IN SUCH A
MANNER THAT THEY CAN BE CONSTRUCTED AND/OR SERVICED WITHOUT
DIRECT ACCESS FROM THE CONTROLLED ACCESS THROUGH-TRAFFIC
ROADWAYS OR CONNECTING RAMPS. ADDITIONAL INFORMATION
REGARDING THIS ACCESS CAN BE FOUND IN SECTION 3.1.2.9

UNDERGROUND UTILITY CROSSINGS

NEW UTILITY INSTALLATIONS, AND ADJUSTMENTS OR RELOCATIONS OF
EXISTING UTILITIES, MAY BE PERMITTED TO CROSS UNDER A
CONTROLLED ACCESS RIGHT OF WAY. TO THE EXTENT POSSIBLE, THE
CROSSING SHALL BE AS NEAR PERPENDICULAR (30 DEGREES) TO THE
HIGHWAY ALIGNMENT AS PRACTICAL. UTILITIES CROSSING UNDER A
CONTROLLED ACCESS HIGHWAY SHALL BE OF DURABLE MATERIAL AND
SO INSTALLED AS TO PRECLUDE ANY NECESSITY FOR DISTURBING THE
ROADWAY TO PERFORM MAINTENANCE OR EXPANSION OPERATIONS.

THE UNDERGROUND UTILITY INSTALLATION SHALL BE CONSTRUCTED
USING AN APPROVED TRENCHLESS METHOD DESCRIBED IN SECTION
3.6.8. OPEN TRENCH INSTALLATION IS GENERALLY NOT PERMITTED;
HOWEVER, IT MAY BE CONSIDERED IN INSTANCES PROJECTS WHERE
STATE DOT WILL HAVE THE CONTROLLED ACCESS HIGHWAY ROUGHLY
GRADED AT THE UTILITY CROSSING SITE, AND THE INSTALLATION
OCCURS BEFORE PAVEMENT PLACEMENT.

MANHOLES AND OTHER POINTS OF ACCESS TO UNDERGROUND UTILITIES
MAY BE PERMITTED WITHIN THE RIGHT OF WAY OF A CONTROLLED
ACCESS HIGHWAY ONLY WHEN THE MANHOLES AND OTHER POINTS OF
ACCESS ARE LOCATED BEYOND THE SHOULDERS OF THE
THROUGH-TRAFFIC ROADWAY OR CONNECTING RAMPS AS PLANNED FOR
LATER WIDENING, IF ANY, AND ONLY WHERE THEY CAN BE SERVICED OR
MAINTAINED ~ WITHOUT ~ACCESS FROM THE THROUGH-TRAFFIC
ROADWAYS.

UTILITIES THAT FOLLOW CROSSROADS OR STREET CROSSINGS WHERE A
UTILITY FOLLOWS A CROSSROAD OR STREET THAT IS CARRIED OVER OR
UNDER A FULLY CONTROLLED ACCESS ROADWAY, PROVISIONS SHALL BE
MADE FOR THE UTILITY TO CROSS THE ROADWAY AT THE LOCATION OF
THE CROSSROAD OR STREET IN SUCH A MANNER THAT THE UTILITY CAN
BE SERVICED WITHOUT ACCESS FROM THE THROUGH-TRAFFIC
ROADWAYS OR CONNECTING RAMPS.

GENERALLY, THE UTILITIES SHALL BE LOCATED WITHIN THE NORMAL
RIGHT OF WAY OF THE CROSSROAD OR STREET, EXISTING OR
RELOCATED. THE UTILITIES MAY CROSS OVER OR UNDER THE FULLY
CONTROLLED ACCESS ROADWAY, OR MAY BE CARRIED ON OR THROUGH
THE HIGHWAY GRADE-SEPARATION STRUCTURE, PROVIDED THAT
INSTALLATION AND SERVICING THEREOF CAN BE ACCOMPLISHED
WITHOUT ACCESS FROM THE THROUGH-TRAFFIC ROADWAYS OR
CONNECTING RAMPS.

WHERE DISTINCT ADVANTAGE AND APPRECIABLE COST SAVINGS ARE
AFFECTED BY LOCATING THE UTILITIES OUTSIDE THE NORMAL RIGHT OF
WAY OF THE CROSSROAD OR STREET, STATE DOT MAY CONSIDER
UTILITY INSTALLATION CROSSING THE FULLY CONTROLLED ACCESS
ROADWAY AT POINTS REMOVED FROM THE GRADE-SEPARATION
STRUCTURES.

3.4.1.4 MEDIAN INSTALLATIONS

NEW UTILITY INSTALLATIONS SHALL NOT BE ALLOWED LONGITUDINALLY
WITHIN THE MEDIAN AREA, EXCEPT IN THE FOLLOWING SITUATIONS:

THE INSTALLATION IS FOR. IRRIGATION OR OTHER UTILITIES SERVING THE
HIGHWAY.

THE ROADWAY IS NOT A FULLY OR LIMITED CONTROLLED ACCESS
FACILITY AND IT IS IMPRACTICAL TO LOCATE THE UTILITY ELSEWHERE.
EXISTING UTILITIES MAY BE ALLOWED TO REMAIN LONGITUDINAL WITHIN
THE MEDIAN AREA OF STATE DOT RIGHT OF WAY WHEN IMPRACTICAL TO
RELOCATE.

3.4.2 MINIMUM BURY DEPTH
THE MINIMUM DEPTH OF BURY IS THE DISTANCE FROM THE TOP OF THE
UTILITY PIPE TO THE GROUND SURFACE OR, IF A CASING PIPE IS
INSTALLED, FROM THE TOP OF THE CASING PIPE TO THE GROUND
SURFACE. THE DEPTHS PROVIDED IN THIS SECTION ARE MINIMUMS. THE
DEPARTMENT MAY REQUIRE DEEPER BURY DEPTHS DEPENDING ON
CIRCUMSTANCES.

3.4.2.1 TRENCHLESS METHODS
THE MINIMUM DEPTH OF BURY WILL VARY DEPENDING ON THE CASING
PIPE AND DRILL HOLE DIAMETER AND THE METHOD OF TRENCHLESS
INSTALLATION. TRENCHLESS METHODS INCLUDE BORE AND JACK, HDD,
PIPE RAMMING, AND TUNNELING (SEE SECTION 3.6.8 FOR ADDITIONAL
INFORMATION ON THESE METHODS). THE MINIMUM BURY DEPTHS ARE
SHOWN IN TABLE 3-1

TABLE 3-1. MINIMUM BURY DEPTHS USING TRENCHLESS METHOD
MINIMUM DEPTH OF COVER BORE AND JACK OR AUGER 3 FEET

TABLE 3-2. MINIMUM BURY DEPTHS USING THE OPEN CUT METHOD

UTILITY OR CROSSING TYPE MINIMUM DEPTH OF COVER CROSSINGS
UNDER ROADWAYS (INCLUDING SHOULDERS) 3 FEET

CROSSINGS UNDER DITCHES (PAVED AND UNPAVED) 2 FEET
LONGITUDINAL ELECTRIC POWER PRIMARY 3 FEET

LONGITUDINAL  ELECTRIC POWER SECONDARY, AND TRENCHED
COMMUNICATIONS 2 FEET

LONGITUDINAL (OTHER UTILITIES NOT LISTED) 3 FEET
STREET LIGHTING 2.5 FEET
PLOWED-IN COMMUNICATION LINES/CABLE 1.5 FEET

FOR CASED UTILITY CONSTRUCTION, THE MINIMUM BURY DEPTH SHALL
BE MEASURED TO THE TOP OF THE ENCASEMENT.

3.4.3 ENCASEMENT REQUIREMENTS
GENERAL ENCASEMENT REQUIREMENTS INCLUDE THE FOLLOWING:

FOR THE PROTECTION OF THE ROADWAY, ENCASEMENT OF THE BURIED
UTILITY IS REQUIRED UNDER ANY OF THE FOLLOWING CIRCUMSTANCES,
EVEN IF THE INSTALLATION METHOD IS OPEN TRENCH:

- THE BORE DIAMETER IS GREATER THAN 6 INCHES, AND THE BORING
METHOD WILL LEAVE THE BORED HOLE UNSUPPORTED AT ANY TIME.

- THE PROPOSED BURY DEPTH OF THE FACILITY IS LESS THAN THE
MINIMUM DEPTH REQUIRED.

- THE INSTALLATION IS IN CLOSE PROXIMITY TO THE FOOTINGS OF
HIGHWAY STRUCTURES.

- THE INSTALLATION IS ACROSS UNSTABLE OR SUBSIDING GROUND.

- THE INSTALLATION IS NEAR OTHER LOCATIONS THAT MAY BE
HAZARDOUS.

- THE FACILITY BEING INSTALLED IS A LIQUID UNDER ANY PRESSURE
(LOW OR HIGH).

- THE INSTALLATION CROSSES A CONTROLLED-ACCESS ROADWAY (ALL
TYPES OF ACCESS CONTROL).

- THE FACILITY IS PRIVATE-USE LIQUID THAT IS BEING INSTALLED BY A
METHOD OTHER THAN HDD USING JOINT-FREE PIPE.

ENCASEMENT OF THE BURIED UTILITY IS NOT REQUIRED WHERE ANY OF
THE FOLLOWING APPLY:

- THE INSTALLATION IS LONGITUDINAL WITH NO ROADWAY CROSSINGS

- THE FUNCTION OF THE FACILITY BEING INSTALLED WOULD BE
NEGATIVELY IMPACTED BY THE ADDITION OF ENCASEMENT. AN
EXAMPLE WOULD BE A STEEL ENCASEMENT AND A STEEL CARRIER
PIPE. A STEEL ENCASEMENT WOULD HAVE INCREASED CORROSIVE
EFFECTS ON A WELDED STEEL NATURAL GAS LINE

- THE FACILITY IS BEING INSTALLED USING THE HDD METHOD.

- THE FACILITY BEING INSTALLED CARRIES NON-PRESSURIZED LIQUID
(E.G., GRAVITY SEWER).

- THE INCLUSION OF ENCASEMENT MAY COMPLICATE THE PRECISE
GRADES AND ELEVATIONS NECESSARY FOR THE PROPER FUNCTION OF
THE FACILITY BEING INSTALLED (E.G., GRAVITY SEWER). BE ADVISED
THAT NOT ALL OF THESE TYPES OF INSTALLATIONS QUALIFY FOR
ENCASEMENT EXCLUSION. THE INSTALLATION METHOD MAY STILL
NECESSITATE THE USE OF AN ENCASEMENT TO SUPPORT THE BORE
HOLE.

- THE BURIED FACILITIES INCLUDE AERIAL PORTIONS (E.G., CREEK AND
RIVER CROSSINGS).

STATE DOT WILL ALLOW THE UTILITY OWNER TO INSTALL AN
ENCASEMENT WHEN IT IS NOT REQUIRED.

ENCASEMENT SHALL EXTEND AS FOLLOWS (THESE ARE MINIMUM
DISTANCES);

- ROADWAY CUT SECTIONS: DITCH LINE TO DITCH LINE
- ROADWAY FILL SECTIONS: 5 FEET BEYOND THE TOE OF SLOPE

- CURB AND GUTTER SECTIONS: 3 FEET BEYOND THE CURB
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- ENCASED GAS OR LIQUID FUEL LINES: TO THE RIGHT OF WAY LINE

- CONTROLLED ACCESS HIGHWAY OR OTHER STATE DOT PROJECTS
PLANNED FOR FUTURE CONSTRUCTION: FROM RIGHT OF WAY LINE TO
RIGHT OF WAY LINE OR AS OTHERWISE DIRECTED TO ALLOW FOR
FUTURE CONSTRUCTION

- FULLY CONTROLLED ACCESS CROSSINGS LESS THAN 15 FEET DEEP:
CONTROLLED ACCESS LINE TO CONTROLLED ACCESS LINE, WHERE
PRACTICAL

- PRIVATE-USE LIQUID FACILITY CROSSINGS: RIGHT OF WAY LINE TO
RIGHT OF WAY LINE IN ADDITION TO THESE MINIMUMS, ENCASEMENT
SHALL EXTEND BEYOND THE 1:1 SLOPE FROM THE EDGE OF PAVEMENT
(WHICHEVER IS FURTHER).

AT THE DISCRETION OF STATE DOT, ADDITIONAL ENCASEMENT LENGTHS
MAY BE REQUIRED.

VENTS SHALL BE AS FOLLOWS:

- ENCASED PIPELINES CARRYING GAS OR LIQUID FUEL SHOULD BE
VENTED.

- VENTS FOR ENCASED PIPELINES CARRYING GAS OR LIQUID FUEL
SHOULD BE EXTENDED TO THE RIGHT OF WAY LINE, OR AS OTHERWISE
REQUIRED.

- FOR ENCASEMENTS 150 FEET LONG AND LESS, A VENT SHALL BE
PLACED ON THE HIGH END OF THE ENCASEMENT.

- FOR ENCASEMENTS GREATER THAN 150 FEET LONG, VENTS SHALL BE
PLACED ON BOTH ENDS

- IF VENTS ARE NOT OF A BREAKAWAY DESIGN, SHIELDED BY GUARDRAIL,
OR OTHERWISE PROTECTED, THEY SHALL BE LOCATED OUTSIDE OF
THE CLEAR ZONE. AN ENCASEMENT DESIGN SEALED BY A LICENSED
COLORADO PROFESSIONAL ENGINEER MAY BE REQUIRED FOR
LARGE-DIAMETER BORES OR VARIATIONS TO THE ENCASEMENT POLICY,
ORBOTH.

3.4.3.1 DESIGN AND THICKNESS

ENCASEMENTS SHALL BE DESIGNED TO SUPPORT THE LOAD OF THE
HIGHWAY AND SUPERIMPOSED LOADS. AT A MINIMUM, ENCASEMENTS
SHALL EQUAL OR EXCEED THE STRUCTURAL REQUIREMENTS FOR
HIGHWAY DRAINAGE PIPE. ENCASEMENT SHALL BE OF AN EQUAL OR
GREATER STRENGTH AS THAT REQUIRED ON STATE DOT HIGHWAY
DRAINAGE PIPE. ENCASEMENTS SHALL BE COMPOSED OF MATERIALS OF
SATISFACTORY DURABILITY FOR THE CONDITIONS TO WHICH THEY MAY
BE EXPOSED. THE ANNULAR SPACE BETWEEN THE CASING AND CARRIER
PIPE AT EACH END OF THE CASING SHALL BE SEALED. SIZE AND MINIMUM
WALL THICKNESS OF SMOOTH WALL OR SPIRAL WELDED STEEL
ENCASEMENT PIPE SHALL BE AS SHOWN IN TABLE 3-3.

TABLE 3-3. ENCASEMENT PIPE SIZE AND WALL THICKNESS ENCASEMENT
PIPE SIZE, OUTSIDE DIAMETER (INCHES), WALL THICKNESS (INCHES)
4-120.188

14-240.250

300.312

360.375

480.500

3.4.3.2 ENCASEMENT PIPE FILL

FLOWABLE FILL; GROUT; OR CLASS IIl, CLASS IV, OR CLASS V SELECT
MATERIALS SHALL BE PUMPED OR PLACED INTO THE ANNULAR VOID
BETWEEN THE CARRIER PIPE AND STEEL ENCASEMENT PIPES 24 INCHES
OR LARGER. OTHERWISE, THE USE OF NON-FERROUS ENCASEMENT OR
CERTIFICATION OF DURABILITY WITH A DESIGN LIFE OF 100 YEARS IS
REQUIRED.

3.4.4 CATHODIC PROTECTION

CATHODIC PROTECTION FACILITIES INCLUDE SACRIFICIAL ANODES,
CATHODIC PROTECTION TEST STATIONS (ABOVE GRADE AND BELOW
GRADE) AND WIRES, AND RECTIFIER AND METER LOOP POLES. CATHODIC
PROTECTION FACILITIES SHALL BE LOCATED OUTSIDE OF THE RIGHT OF
WAY, WITH THE EXCEPTION OF HEADER WIRES, ZINC RIBBON, AND OTHER
APPURTENANCES, WHICH MAY BE ALLOWED IF STRUCTURALLY SOUND
AND OUTSIDE CLEAR ZONE. HEADER WIRES CONNECTING CATHODIC
PROTECTION FACILITIES TO THE PIPE BEING PROTECTED WILL BE
PERMITTED WITHIN THE RIGHT OF WAY. ANY EXCEPTION TO THIS IS AT
THE DISCRETION OF THE DIVISION ENGINEER OR THE STATE UTILITIES
MANAGER. IF A REGULATORY AGENCY REQUIRES CERTAIN CATHODIC
PROTECTION MEASURES, STATE DOT WILL CONSIDER THIS REQUEST
WHEN REVIEWING THE CATHODIC PROTECTION REQUEST.

3.4.5 ACCEPTABLE PIPE MATERIALS

ACCEPTABLE PIPE MATERIALS FOR INSTALLATION IN STATE DOT RIGHT
OF WAY ARE PROVIDED IN THIS SECTION BY UTILITY TYPE.

3.4.5.1 PRESSURE PIPE
WATERTIGHT JOINTS

THE TYPE OF JOINT AND GASKET MATERIAL FOR PRESSURE PIPE
INSTALLATION, INCLUDING FITTINGS, COUPLING, AND TIE-INS, SHALL
PROVIDE A WATERTIGHT LEAKPROOF JOINT. NEWLY INSTALLED PIPELINE
SHALL BE PRESSURE TESTED TO A MINIMUM OF 1.5 TIMES THE MAXIMUM
OPERATING PRESSURE OF THE SYSTEM. IF REQUESTED, TEST RESULTS
OF THE PASSING PRESSURE TEST SHALL BE PROVIDED TO STATE DOT.

JOINT RESTRAINT AT BENDS, TEES, AND REDUCERS TO PREVENT JOINT
SEPARATION, THRUST FORCES (UNBALANCED HYDROSTATIC AND
HYDRODYNAMIC FORCES) GENERATED FROM CHANGES IN DIRECTION OF
THE PIPELINE SHALL BE BALANCED. STATE DOT PREFERENCE FOR
BALANCING THRUST FORCES IN UNDERGROUND PIPELINES IS WITH A
RESTRAINED JOINT SYSTEM. IF A TIEIN TO AN EXISTING SYSTEM
CREATES AN UNBALANCED THRUST FORCE ON THE EXISTING SYSTEM,
STATE DOT WILL CONSIDER BEARING OR GRAVITY THRUST BLOCKS. THE
RESTRAINED JOINT SYSTEM SHALL BE DESIGNED WITH A FACTOR OF
SAFETY OF 1.25 FOR THE TEST PRESSURE SPECIFIED AND FOR THE
ACTUAL FIELD CONDITIONS.

POTABLE, RAW, AND RECLAIMED WATER AND SEWER FORCE MAIN
MATERIALS FOR PRESSURE PIPE CONTAINING LIQUIDS SHALL
ACCOMMODATE A MINIMUM OPERATING PRESSURE OF 200 PSI.
ACCEPTABLE PIPE MATERIALS INCLUDE THE FOLLOWING:

POLYETHYLENE (PE) PIPE
CONFORMS TO AWWA C901 OR C906
MINIMUM PRESSURE CLASS OF 200 PSI
PVC PIPE
PRESSURE CLASS PIPE
PVC

CONFORMS TO AWWA C900

MINIMUM DR OF 18

MINIMUM PRESSURE CLASS OF 235 PS|

PUSH-ON TYPE JOINTS CONFORMING TO ASTM D3139 OR BUTT
FUSED JOINTS MADE FROM ASTM D1784 CLASS 12454B PLASTIC
FORMULATED FOR FUSING

DR18PRESSURE RATED PIPE

PVC

CONFORMS TO ASTM D2241 OR AWWA C905

MINIMUM, SDR OF 21

MINIMUM PRESSURE RATING OF 200 PSI

PUSH-ON TYPE JOINTS CONFORMING TO ASTM D3139 OR BUTT
FUSED JOINTS MADE FROM ASTM D1784 CLASS 12454B PLASTIC
FORMULATED FOR FUSING

PVCO

CONFORMS TO ASTM F1483 OR AWWA C909

MINIMUM PRESSURE RATING OF 200 PSI

PUSH-ON TYPE JOINTS CONFORMING TO ASTM D3139

DUCTILE IRON PIPE

CONFORMS TO AWWA C151

FITTINGS AND SPECIALS

STANDARD SIZE FITTINGS CONFORM TO AWWA C110 COMPACT
FITTINGS CONFORM TO AWWA C153
MECHANICAL OR PUSH-ON JOINTS CONFORMING TO AWWA C111

JOINT RESTRAINTS (IF USED): MINIMUM WORKING PRESSURE
RATING OF 200 PSI WITH A SAFETY FACTOR OF 2

SPIRAL WELDED STEEL PIPE - CONFORMS TO AWWA C200/M11

SMOOTH WALL STEEL PIPE - CONFORMS TO API 5L GRADE B

REINFORCED CONCRETE PRESSURE PIPE, CYLINDER TYPE -
CONFORMS TO AWWA C300, C301, AND C303

WATER SERVICES:

HDPE PLASTIC PIPE 0.75 INCH THROUGH 2 INCHES

SDR 7 MEETING ASTM D2239

SDR 9 MEETING ASTM D2737

COPPER PIPE 0.75 INCH THROUGH 2 INCHES

TYPEK

CONFORMS TO ASTM B88

3.4.5.5 CONDUIT

ALL CONDUIT MATERIAL SHALL BE OF A STRENGTH ADEQUATE TO
WITHSTAND THE LOADS IT WILL BE SUBJECTED TO.

3.4.6 UNSUITABLE PIPE MATERIALS

ASBESTOS CEMENT PIPE FOR NEW INSTALLATIONS OR RELOCATIONS
WILL NOT BE ALLOWED INSIDE STATE DOT RIGHT OF WAY. PVC SDR 26
PIPE WILL NOT BE ALLOWED INSIDE STATE DOT RIGHT OF WAY FOR
PRESSURE APPLICATIONS (E.G., WATER LINE, FORCE MAIN).

3.4.7 UNDERGROUND ELECTRIC AND COMMUNICATION LINES

THERE IS A WIDE VARIATION IN THE TECHNIQUES AND PRACTICES USED
FOR INSTALLING ELECTRIC POWER AND COMMUNICATION LINES
UNDERGROUND BECAUSE OF DIFFERENCES IN FACTORS SUCH AS
WATER CONDITIONS, TYPE OF SUBSOIL, AND FACILITY CONGESTION.
ACCEPTED METHODS FOR THE UNDERGROUND INSTALLATION INCLUDE
TRENCHING FOR CONDUIT OR DUCT CONSTRUCTION OR FOR UNCASED
BURIED CABLE, DIRECT BURIAL FOR PLOWING OF BURIED CABLE,
JACKING, OR PUSHING OF PIPE CONDUIT ON HIGHWAY CROSSINGS
WHERE SOIL CONDITIONS PERMIT.

ANY CONCRETE FOUNDATIONS OR SLABS REQUIRED FOR A CABINET,
PEDESTAL, OR OTHER APPURTENANCE SHALL NOT PROTRUDE MORE
THAN 4 INCHES ABOVE THE SURROUNDING GROUND SURFACE.

3.4.7.1 SPARE CONDUIT/CASING

ON EITHER CASED OR UNCASED INSTALLATIONS, PARTICULARLY ON
CROSSINGS OF THE HIGHWAY, CONSIDERATION SHALL BE GIVEN FOR
PLACING SPARE CONDUIT OR DUCT TO ACCOMMODATE KNOWN OR
PLANNED EXPANSION OF THE UNDERGROUND SYSTEM.

3.4.7.2 SERVICE CONNECTION/METER POINTS

THE UTILITY SHALL PLACE SERVICE CONNECTION POINTS AT OR BEYOND
THE RIGHT OF WAY LINE TO PREVENT THE UTILITY'S CUSTOMERS FROM
ENTERING STATE DOT RIGHT OF WAY TO MAKE A CONNECTION.

3.4.7.3 COMMUNICATIONS ENCLOSURES WITH ELECTRICAL POWER

THE FOLLOWING DESIGN GUIDANCE SHALL BE USED FOR
COMMUNICATIONS ENCLOSURES WITH ELECTRICAL POWER:

1. COMMUNICATIONS ENCLOSURES (CABINETS) SHALL:

>

. NOT BE ALLOWED IN CONTROLLED ACCESS RIGHT OF WAY;

=]

. BE LOCATED NO CLOSER THAN 300 FEET FROM INTERSECTING
ROADWAYS AND AASHTO SIGHT DISTANCE TRIANGLES,
WHICHEVER IS GREATER;

o

. BE LOCATED NO CLOSER THAN 100 FEET FROM INTERSECTING
ROADWAYS ON THE STATEWIDE TIER1 AND OUT OF AASHTO SIGHT
DISTANCE TRIANGLES, WHICHEVER IS GREATER;

o

BE LOCATED NO CLOSER THAN 100 FEET FROM INTERSECTING
ROADWAYS AND OUT OF AASHTO SIGHT DISTANCE TRIANGLES ON
THE REGIONAL AND SUB-REGIONAL TIERS, WHICHEVER IS
GREATER;

m

BE LOCATED AT THE RIGHT OF WAY LINE OR OUT OF THE AASHTO
CLEAR ZONE, WHICHEVER IS GREATER FOR ALL TIERS.

2. OWNERS OF COMMUNICATION ENCLOSURES WITH ELECTRICAL
POWER SHALL DO AS FOLLOWS:

>

. PROVIDE 15 DAYS' ADVANCED NOTICE PRIOR TO CONSTRUCTION
TO MUNICIPALITIES AND ADJACENT PROPERTY OWNERS OF THE
PROPOSED ENCLOSURE LOCATION. THE REQUIREMENT OF
ADVANCED NOTICE WILL BE A CONDITION OF THE ENCROACHMENT
AGREEMENT APPROVAL.

@

. DETERMINE THE SAFE LOCATION OF THE PROPOSED ENCLOSURE
BY PROVIDING COMPUTATIONS AND DRAWINGS INDICATING THAT
THE LOCATION IS OUTSIDE OF SIGHT DISTANCE AND THE CLEAR
ZONE IN ACCORDANCE WITH AASHTO REQUIREMENTS AND ITEMS
1B THROUGH 1.E ABOVE. THE APPLICANT (UTILITY OWNER) IS
REQUIRED TO PROVIDE THIS INFORMATION SEALED BY A
LICENSED COLORADO PROFESSIONAL ENGINEER UNLESS THE
APPLICANT (UTILITY OWNER) IS EXEMPT BY G.S. §89C-25.

3. SYSTEM TIER (STATEWIDE, REGIONAL, AND SUB-REGIONAL)
INFORMATION CAN BE FOUND AT STATE DOT (STATE
TRANSPORTATION NETWORK).

4. SEE SECTION 2, ENCROACHMENT, FOR TYPES OF ENCROACHMENT
AGREEMENTS AND REQUIREMENTS FOR SUBMITTALS AND THE
REVIEW AND APPROVAL PROCESS. CONTENT FOR SECTION 34.7.3
WAS TAKEN FROM STATE DOT MEMO, DATED MAY 7, 2009, ISSUED BY
THE CHIEF ENGINEER (SEE APPENDIX D).

THE STATEWIDE TIER REFERS TO THE COLORADO MULTIMODAL
INVESTMENT NETWORK. STATEWIDE TIER HIGHWAY FACILITIES SERVE
LONG-DISTANCE TRIPS, CONNECT REGIONAL CENTERS, SUPPORT
EFFICIENT MOVEMENT OF PEOPLE AND GOODS, HAVE THE HIGHEST USE,
AND MOSTLY PROVIDE A MOBILITY FUNCTION AS OPPOSED TO A LAND
ACCESS FUNCTION. ALL OTHER STATE MAINTAINED HIGHWAYS FALL INTO
EITHER THE REGIONAL OR SUB-REGIONAL TIER. THE COLORADO
MULTIMODAL INVESTMENT NETWORK MAY BE ASSOCIATED WITH THE
STATE DOT NATIONAL HIGHWAY SYSTEM MAP.

3.4.7.4 TRANSMISSION OF NON-TRADITIONALLY GENERATED POWER

TRANSMISSION OF NON-TRADITIONALLY GENERATED POWER FROM ITS
POINT OF GENERATION TO THE PUBLIC GRID IS ALLOWED WITHIN THE
RIGHT OF WAY. THIS SOURCE OF ENERGY SHALL NOT BE TREATED
DIFFERENTLY THAN TRADITIONALLY GENERATED POWER. POWER
GENERATION EQUIPMENT AND DEVICES FROM NON-TRADITIONAL
SOURCES (E.G.,, SOLAR PANELS, WIND TURBINES) ARE NOT ALLOWED
WITHIN THE RIGHT OF WAY. HOWEVER, SOLAR FARMS THAT SELL POWER
DIRECTLY TO POWER-PROVIDING COMPANIES WILL BE TREATED AS A
PUBLIC UTILITY AND ALLOWED TO RUN POWER LINES TO THE
POWER-PROVIDING COMPANY ALONG STATE DOT RIGHTS OF WAY
ACCORDING TO ESTABLISHED GUIDELINES FOR THEIR ACCOMMODATION
COVERED IN OTHER SECTIONS OF THIS UAM.

3.4.8 MANHOLES, VAULTS, AND HANDHOLE ENCLOSURES

STATE DOT WILL PERMIT THE CONSTRUCTION OR INSTALLATION OF THE
FOLLOWING:

BRICK OR CONCRETE BLOCK UTILITY MANHOLES
- PRECAST REINFORCED CONCRETE UTILITY MANHOLES AND VAULTS

CAST-IN-PLACE REINFORCED CONCRETE UTILITY MANHOLES AND VAULTS
- PRECAST CONCRETE, FIBERGLASS REINFORCED POLYMER, OR
HIGH-DENSITY POLYETHYLENE UNDERGROUND ENCLOSURES

INSTALLATION OF THESE STRUCTURES WITHIN THE PAVEMENT SHOULD
BE AVOIDED. IF LOCATION WITHIN PAVEMENT IS REQUIRED, INSTALLATION
IN WHEEL PATHS AND AT ROADWAY INTERSECTIONS SHOULD BE
AVOIDED. THERMOPLASTIC ENCLOSURES ARE ACCEPTABLE FOR STREET
LIGHTING AND INTELLIGENT TRANSPORTATION SYSTEM PURPOSES IF
STATE DOT IS TO OWN THE FACILITY AFTER INSTALLATION; HOWEVER, A
POLYMER CONCRETE RING AND LID ARE REQUIRED. MANHOLES, VAULTS,
AAND HANDHOLE ENCLOSURES ARE DEFINED AS FOLLOWS:

UTILITY MANHOLES. AN UNDERGROUND STRUCTURE CYLINDRICAL IN
SHAPE AND TAPERED OFF AT THE TOP TO PROVIDE FOR AN ACCESS
MANHOLE COVER AND RING. UTILITY VAULTS. AN UNDERGROUND
STRUCTURE RECTANGULAR IN SHAPE AND COMPOSED ESSENTIALLY OF
A FLOOR SLAB, VERTICAL WALLS, TOP SLAB, MANHOLE COVERS, AND
MANHOLE RINGS OR FRAMES.

UTILITY MANHOLES AND VAULTS ARE SIZED TO ALLOW PERSONNEL TO
ENTER A CONFINED SPACE FOR THE PURPOSE OF INSPECTING,
INSTALLING, OPERATING, OR MAINTAINING EQUIPMENT, WIRING, CABLE,
PIPES, AND RELATED APPURTENANCES.

HANDHOLE ENCLOSURES. AN UNDERGROUND ENCLOSURE THAT HOUSES
AND PROTECTS UNDERGROUND DISTRIBUTION EQUIPMENT, INCLUDING,
BUT NOT LIMITED TO, SPLICE CASES, EXCESS CABLE, AND
CONSTRUCTION OR PULL-BOX EQUIPMENT. THESE ENCLOSURES ARE
TYPICALLY NON-METALLIC. THE REMOVABLE COVER IS TYPICALLY
INSTALLED FLUSH TO GRADE AND SUPPORTS THE ANTICIPATED LOADING
REQUIREMENTS OF THE INSTALLATION. A HANDHOLE ENCLOSURE IS
SIZED TO ALLOW PERSONNEL TO REACH INTO, BUT NOT ENTER, THE
ENCLOSURE TO INSTALL, OPERATE, OR MAINTAIN EQUIPMENT, WIRING,
AND CABLE.

3.4.8.1 DESIGN LOADS

WHEN MANHOLES, VAULTS, AND HANDHOLE ENCLOSURES ARE
CONSTRUCTED OR PLACED WITHIN STATE DOT RIGHT OF WAY, THE
DESIGN LOADING FOR THESE STRUCTURES SHALL BE AS FOLLOWS:

WHEN UNDER CONCRETE OR ASPHALT ROADWAY PAVEMENT, THE
MANHOLES, VAULTS, AND HANDHOLE ENCLOSURES SHALL BE RATED FOR
AASHTO HS-20 LIVE LOAD WITH TRAFFIC-BEARING MANHOLE FRAMES OR
RINGS WITH COVERS, FOR DELIBERATE HEAVY VEHICULAR TRAFFIC
APPLICATIONS.

WHEN OUTSIDE OF CONCRETE OR ASPHALT ROADWAY PAVEMENT BUT
WITHIN STATE DOT RIGHT OF WAY, HANDHOLE ENCLOSURES SHALL BE
RATED FOR ANSISCTE TIER 22 FOR OFF-ROADWAY APPLICATIONS
SUBJECT TO OCCASIONAL, NON-DELIBERATE HEAVY VEHICULAR TRAFFIC.

WHEN OUTSIDE OF CONCRETE OR ASPHALT ROADWAY PAVEMENT, THE
MANHOLES AND VAULTS SHALL BE RATED FOR AASHTO HS-20 LIVE LOAD
WITH TRAFFIC-BEARING MANHOLE FRAMES OR RINGS WITH COVERS, FOR
DELIBERATE HEAVY VEHICULAR TRAFFIC APPLICATIONS. FOR ADDITIONAL
INFORMATION ON UNDERGROUND ENCLOSURE INTEGRITY TESTING, SEE
THE ANSI/SCTE STANDARDS.

ALL MATERIAL AND CONSTRUCTION SHALL BE SUBJECT TO INSPECTION,
SAMPLING, TESTING, AND APPROVAL OF STATE DOT.

3.4.8.2 SPECIFICATIONS

CONSTRUCTION OR INSTALLATION OF BRICK OR CONCRETE BLOCK
UTILITY MANHOLES SHALL ADHERE TO THE FOLLOWING SPECIFICATIONS:

FOR DEPTHS UP TO, BUT NOT EXCEEDING, 12 FEET, THE MINIMUM WALL
THICKNESS SHALL BE 8 INCHES FOR BRICK AND 6 INCHES FOR CONCRETE
BLOCK.

FOR DEPTHS GREATER THAN 12 FEET, THE MINIMUM WALL THICKNESS
SHALL BE 12 INCHES FOR BOTH BRICK AND CONCRETE BLOCK
CONSTRUCTION.

CONSTRUCTION AND INSTALLATION OF UTILITY MANHOLES, PRECAST
AND CAST-IN-PLACE MANHOLES AND VAULTS, AND MANHOLE RINGS AND
COVERS SHALL BE IN ACCORDANCE WITH STATE DOT STANDARD
SPECIFICATIONS FOR ROADS AND STRUCTURES. MANHOLE COVERS
SHOULD BE FLUSH MOUNTED. INSTALLATION OF UNDERGROUND
ENCLOSURES SHALL MEET THE LOADING REQUIREMENTS IN SECTION
3.4.8.1. DEVIATIONS FROM THE CRITERIA AND SPECIFICATIONS IN THIS
SECTION SHALL REQUIRE APPROVAL FROM THE STATE UTILITIES
MANAGER.

FOR SUBMITTALS AND REVIEW AND APPROVALS OF ALL UTILITY
STRUCTURES, SEE SECTION 2, ENCROACHMENT.

3.4.9 APPURTENANCES

AS PART OF THE UNDERGROUND SYSTEM, AN ABOVEGROUND
APPURTENANCE THAT EXTENDS MORE THAN 4 INCHES ABOVE THE
GROUND SHALL BE LOCATED OUTSIDE OF THE CLEAR ZONE OR BE OF
BREAKAWAY TYPE. CABINETS, PEDESTALS, VENTS, AND ANY OTHER
ABOVEGROUND UTILITY APPURTENANCES INSTALLED AS PART OF THE
UNDERGROUND SYSTEM SHALL BE LOCATED AT OR NEAR THE RIGHT OF
WAY LINE, OUTSIDE OF THE CLEAR ZONE, AND SHALL NOT INTERFERE
WITH ADA REQUIREMENTS.

METERING STATIONS, REGULATOR STATIONS, PRESSURE REDUCERS,
LIFT  STATIONS, PAD-MOUNTED TRANSFORMERS, PAD-MOUNTED
SWITCHGEAR, SPRINKLER PITS, ETC., SHALL NOT BE LOCATED WITHIN
STATE DOT RIGHT OF WAY. METERS SHALL BE LOCATED ON THE SAME
SIDE OF THE HIGHWAY AS THE CUSTOMER BEING SERVED. DRAINS,
SHUT-OFF VALVES, MANHOLES, HANDHOLES, AND OTHER ACCESS
STRUCTURES SHALL BE LOCATED IN SUCH A MANNER THAT WILL CAUSE
THE LEAST INTERFERENCE TO TRAFFIC OPERATIONS DURING INITIAL
CONSTRUCTION AND FUTURE ACCESS AND MAINTENANCE NEEDS.

SEE SECTION 3.3.4 FOR CLEAR ZONE REQUIREMENTS AND DISTANCES.

3.4.9.1 FIRE HYDRANTS

FIRE HYDRANTS SHALL BE OF BREAKAWAY TYPE AND SHALL BE PLACED A
MINIMUM DISTANCE OF 6 FEET FROM BACK OF CURB AND GUTTER
SECTIONS AND FROM BACK OF DITCH IN ROADWAY SECTIONS. WHERE
THERE IS NO DITCH, THE HYDRANT WILL BE PLACED AS FAR AS POSSIBLE
FROM THE PAVEMENT EDGE WITHIN RIGHT OF WAY OUTER LIMITS.

3.4.9.2 DRAINS

DRAINS ARE APPURTENANCES BY WHICH LIQUIDS OR HEAVY GASES ARE
EVACUATED, EXHAUSTED, OR DISCHARGED. WHERE FEASIBLE, THEY
SHOULD BE PROVIDED FOR CASINGS, TUNNELS, OR GALLERIES
ENCLOSING CARRIERS OF LIQUID, LIQUEFIED GAS, OR HEAVY GAS.
DRAINS MAY OUTFALL INTO ROADSIDE DITCHES OR NATURAL WATER
COURSES AT LOCATIONS APPROVED BY STATE DOT. SUCH OUTFALL
SHOULD NOT BE USED AS A WASTEWAY FOR PURGING THE CARRIER
UNLESS SPECIFICALLY AUTHORIZED BY STATE DOT AND THE COLORADO
DEPARTMENT OF ENVIRONMENTAL QUALITY.

3.4.9.3 MARKERS

THE UTILITY SHOULD PLACE READILY IDENTIFIABLE AND SUITABLE
MARKERS AT THE RIGHT OF WAY LINE WHERE THE RIGHT OF WAY IS
CROSSED BY PIPELINES CARRYING MATERIALS THAT ARE FLAMMABLE,
CORROSIVE, EXPANSIVE, ENERGIZED, OR UNSTABLE, PARTICULARLY IF
CARRIED AT HIGH PRESSURE OR POTENTIAL, EXCEPT WHERE A VENT
WILL SERVE AS A MARKER. MARKERS ARE ALSO DESIRABLE FOR OTHER
PIPELINES.

3.4.9.4 SHUT-OFF VALVES

SHUT-OFF VALVES, PREFERABLY AUTOMATIC, SHOULD BE INSTALLED IN
LINES AT OR NEAR ENDS OF STRUCTURES AND NEAR UNUSUAL HAZARDS
WHERE PERMITTED BY INDUSTRY OR GOVERNMENTAL CODES, UNLESS
HAZARDOUS SEGMENTS CAN BE ISOLATED BY OTHER SECTIONALIZING
DEVICES WITHIN A REASONABLE DISTANCE.

3.4.10 TUNNEL LINERS

3.4.10.1 PLANS, SPECIFICATIONS, AND DESIGN COMPUTATIONS

WHEN THE UTILITY OWNER PROPOSES TO CONSTRUCT A TUNNEL UNDER
AN EXISTING HIGHWAY, APPROVAL SHALL BE OBTAINED FROM THE STATE
UTILITIES MANGER. THE UTILITY OWNER'S ENGINEER OR DESIGN
CONSULTANT SHALL PREPARE PLANS AND SPECIFICATIONS AND PROVIDE
COMPLETE DESIGN COMPUTATIONS FOR THE EXCAVATION, DESIGN, AND
INSTALLATION OF THE STEEL TUNNEL LINER PLATE, SHEETING, SHORING,
AND RELATED WORK. THE ENGINEERING DESIGN SHALL TAKE INTO
CONSIDERATION PROTECTION OF PEDESTRIAN AND VEHICULAR TRAFFIC,
ADJACENT PROPERTY, AND THE STABILITY OF THE ROADWAY SECTION.

TUNNEL LINER PLATE DESIGN SHALL BE IN ACCORDANCE WITH THE
LATEST EDITION OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.

PLANS, SPECIFICATIONS, AND DESIGN COMPUTATIONS FOR THE PIT
SHORING SHALL BE SEALED AND SIGNED BY A LICENSED COLORADO
PROFESSIONAL ENGINEER.

3.4.10.2 PLAN REQUIREMENTS

THE UTILITY OWNER SHALL PREPARE PLANS FOR THE PROPOSED
TUNNEL LINER INSTALLATION IN ACCORDANCE WITH SECTION 3.2, PLAN
REQUIREMENTS, AND SHALL PROVIDE THE FOLLOWING PLAN AND
PROFILE ITEMS:

PLAN VIEW

- DISTANCE TO INTERSECTION WITH ANOTHER ROUTE ON THE STATE
HIGHWAY SYSTEM

- LOCATION OF THE TUNNEL

- TYPE AND LOCATION OF THE STRUCTURE AND THE SHORTEST
DISTANCE BETWEEN THE EXISTING STRUCTURE AND THE PROPOSED
TUNNEL IF ANY PORTION OF THE PROPOSED TUNNEL IS 200 FEET OR
CLOSER TO ANY PORTION OF AN EXISTING HIGHWAY STRUCTURE

- LOCATION AND DIMENSIONS OF THE TUNNELING PIT AND THE MINIMUM
DISTANCE TO THE EDGE OF EXISTING PAVEMENT

- LOCATION FOR DISPOSAL OF SOILS

- LOCATION OF MANHOLES AND/OR UTILITY ACCESS VAULTS
PROFILE/SECTION VIEW (ALONG TUNNEL CENTERLINE)

- ENTIRE CROSS-SECTION OF THE WORK, INCLUDING PITS GROUND LINE
FROM DITCH TO DITCH, INCLUDING THE ROADWAY TYPICAL SECTION

- VERTICAL LOCATION OF THE PROPOSED TUNNEL, INCLUDING GRADE
AND INVERT ELEVATION

- DISTANCE FROM THE TOP OF THE TUNNEL TO THE SURFACE AT THE
CENTERLINE OF THE ROADWAY

- SIZE AND DEPTH OF PITS

- PERTINENT ELEVATIONS AND DIMENSIONS OF MANHOLES AND UTILITY
ACCESS VAULTS

PITS ARE TO BE LOCATED OUTSIDE OF THE CLEAR ZONE AND BEYOND
THE THEORETICAL 1:1 SLOPE FROM THE EDGE OF PAVEMENT IF
PRACTICAL. IF PITS MUST BE LOCATED WITHIN THE CLEAR ZONE, TRAFFIC
LANES SHALL BE CLOSED TO CREATE THE NECESSARY CLEAR ZONE
DISTANCE. IF PITS MUST BE LOCATED WITHIN THE THEORETICAL 1:1
SLOPE FROM THE EDGE OF PAVEMENT, POSITIVE SHORING WILL BE
REQUIRED (SEE SECTION 34.12, BORE PITS, FOR ADDITIONAL
INFORMATION).

IN ADDITION TO THE REQUIRED PLAN INFORMATION DETAILED ABOVE,
THE FOLLOWING INFORMATION MUST BE SUBMITTED TO STATE DOT FOR
REVIEW AND APPROVAL OF THE TUNNEL LINER INSTALLATION:

PROPERTIES OF ALL STRUCTURAL COMPONENTS OF THE TUNNEL LINER
PROPERTIES OF SOILS TO BE ENCOUNTERED, BOTH IN-SITU AND
BACKFILL

3.4.11 BOX TYPE UTILITY TUNNELS

BOX TYPE UTILITY TUNNELS ARE REINFORCED CONCRETE BOX TUNNELS,
CLOSED AT EACH END TO PREVENT DRAINAGE, WITH ACCESS MANHOLES
FOR ENTRANCE INTO THE TUNNEL. STATE DOT WILL PERMIT THE
CONSTRUCTION OF A BOX TYPE UTILITY TUNNEL WITHIN THE LIMITS OF
THE RIGHT OF WAY BY AN APPROVED METHOD. BECAUSE THE DESIGN
REQUIRES SPECIALIZED STRUCTURAL AND HYDRAULIC ANALYSIS, PLANS
AND SKETCHES FOR THE PROPOSED CONSTRUCTION SHALL REQUIRE
THE APPROVAL OF THE STATE UTILITIES MANAGER. ON ACTIVE STRIP
HIGHWAY CONSTRUCTION PROJECTS, THE STATE UTILITIES MANAGER
WILL BE RESPONSIBLE FOR COORDINATING AND OBTAINING ANY
NECESSARY APPROVAL FOR THE ADJUSTMENT OF EXISTING FACILITIES
AAND THE INSTALLATION OF NEW FACILITIES. DESIGN AND CONSTRUCTION
OF ABOX TYPE UTILITY TUNNEL SHALL BE AS FOLLOWS:

. DESIGN, SPECIFICATIONS, AND CONSTRUCTION SHALL BE IN
COMPLIANCE WITH STATE DOT STANDARD SPECIFICATIONS FOR
ROADS AND STRUCTURES AND IN ACCORDANCE WITH THE LATEST
EDITION OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.
STATE DOT SHALL HAVE THE RIGHT OF ACCESS TO THE WORK AT ALL
TIMES FOR INSPECTION, SAMPLING, AND TESTING. ALL MATERIALS
USED SHALL BE SUBJECT TO APPROVAL OF STATE DOT.

~

. THE UTILITY OWNER'S DESIGN ENGINEER SHALL PREPARE PLANS FOR
THE PROPOSED BOX TYPE UTILITY TUNNEL IN ACCORDANCE WITH
SECTION 3.2, PLAN REQUIREMENTS.

w

. NOTES ARE TO BE SHOWN ON THE PLANS AND ARE TO INCLUDE THE
SPECIFICATIONS FOR THE DESIGN, MATERIALS, AND SPECIAL
INSTRUCTIONS RELATIVE TO THE PROPOSED CONSTRUCTION.

~

. DESIGN COMPUTATIONS ARE TO BE SUBMITTED FOR REVIEW.

o

. THE UTILITY OWNER MAY BE REQUIRED TO SUBMIT A FORM AND
FALSEWORK PLAN TO THE STATE UTILITIES MANAGER FOR APPROVAL
PRIOR TO BEGINNING ANY PHASE OF THE PROPOSED WORK.

=3

. INFORMATION FOR THE HEADWALLS, WINGWALLS, AND SCOUR APRON
ARE NOT REQUIRED.

~

. FULL DETAILS OF THE CLOSED ENDS OF THE TUNNEL ARE TO BE
FURNISHED WITH A CONTINUATION OF THE BAR DESIGNATION
NUMBER AND SPACING OF THE REINFORCING STEEL FOR THIS
PORTION, AND A DETAIL OF THE TIE-IN OF THE ACCESS MANHOLE TO
THE TUNNEL.

=3

. FOR BOX TYPE STRUCTURES THAT HAVE NOT BEEN PREVIOUSLY
APPROVED OR DETERMINED TO MEET STATE DOT STANDARDS, THE
PLANS, SPECIFICATIONS, AND DESIGN COMPUTATIONS SUBMITTED TO
STATE DOT FOR REVIEW SHALL BE SEALED AND SIGNED BY A
LICENSED COLORADO PROFESSIONAL ENGINEER.

IN ADDITION TO THE REQUIRED PLAN INFORMATION DETAILED ABOVE,
THE FOLLOWING INFORMATION MUST BE SUBMITTED TO STATE DOT FOR
REVIEW AND APPROVAL OF THE BOX TYPE UTILITY

TUNNEL INSTALLATION:
PROPERTIES OF ALL STRUCTURAL COMPONENTS OF THE BOX TYPE

UTILITY TUNNEL PROPERTIES OF THE SOILS TO BE ENCOUNTERED, BOTH
IN-SITU AND BACKFILL

34.12BORE PITS

BORE PIT INFORMATION, INCLUDING LOCATION, DIMENSIONS, AND
OFFSETS FROM ROADWAY FEATURES, SHALL BE INCLUDED ON PLANS
WHENEVER BORE PITS ARE WITHIN THE RIGHT OF WAY OR IN CLOSE
PROXIMITY TO THE RIGHT OF WAY. SEE SECTION 3.2.1 FOR ADDITIONAL
INFORMATION. BORE PITS ARE SUBJECT TO TEMPORARY SHORING
GUIDANCE AS PROVIDED IN SECTION 3.4.13. POSITIVE (ACTIVE) SHORING.
GUIDANCE FOR BORE PIT EXCAVATION CAN BE FOUND IN SECTION 3.6.10.

3.4.13 TEMPORARY SHORING

TEMPORARY SHORING IS REGULARLY REQUIRED TO MAINTAIN TRAFFIC
BUT IS ALSO USED TO PROTECT EXISTING STRUCTURES, SUPPORTS (FOR
LIGHTING, SIGNALS, SIGNS, ETC.), UTILITIES, PROPERTY (OFF THE RIGHT
OF WAY), ROADWAYS (PAVEMENTS), ETC. TEMPORARY SHORING IS
REQUIRED WHEN A THEORETICAL 2:1 SLOPE FROM THE BOTTOM OF
EXCAVATION WILL INTERSECT THE EXISTING GROUND LINE LESS THAN 5
FEET FROM THE OUTSIDE EDGE OF AN OPEN TRAVEL LANE AS SHOWN IN
THE FIGURE 3-3, BELOW OR WHEN A THEORETICAL 2:1 SLOPE FROM THE
BOTTOM OF EXCAVATION WILL INTERSECT ANY EXISTING STRUCTURE,
SUPPORT, UTILITY, PROPERTY, ETC. TO BE PROTECTED.

IF THE 2:1 SLOPE PLUS 5 FEET REQUIREMENT ABOVE IS MET FOR
TRAFFIC, THEN TEMPORARY SHORING IS TYPICALLY ONLY NECESSARY
TO PROTECT ROADWAYS FROM DAMAGE WHEN A THEORETICAL 1:1
SLOPE FROM THE EDGE OF PAVEMENT INTERSECTS THE NEAREST
EXCAVATION WALL. THIS RULE OF THUMB SHOULD BE USED WITH
CAUTION AND DOES NOT APPLY TO ALL SUBSURFACE CONDITIONS,
SURCHARGE LOADINGS AND EXCAVATION GEOMETRIES.

SITUATIONS WHERE THIS 1:1 SLOPE IS NOT RECOMMENDED INCLUDE
GROUNDWATER DEPTH IS ABOVE BOTTOM OF EXCAVATION OR
EXCAVATION IS DEEPER THAN 10 FEET OR IN TYPE B OR C SOILS AS
DEFINED BY OSHA TECHNICAL MANUAL. TEMPORARY SHORING MAY BE
AVOIDED BY LOCATING TRENCHES, BORE PITS, AND OTHER EXCAVATIONS
FAR ENOUGH AWAY FROM THE OPEN TRAVEL LANE, EDGE OF PAVEMENT
AND ANY EXISTING STRUCTURE, SUPPORT, UTILITY, PROPERTY, ETC. TO
BE PROTECTED. TEMPORARY SHORING SHALL BE DESIGNED AND
CONSTRUCTED IN ACCORDANCE WITH CURRENT STATE DOT STANDARDS
AND GENERALLY INCLUDE THE FOLLOWING

SHORING TYPES:

- ANCHORED, BRACED OR CANTILEVER SHORING

- TEMPORARY MECHANICALLY STABILIZED EARTH (MSE) WALLS
- TEMPORARY SOIL NAIL WALL

TRENCH BOXES WILL NOT BE APPROVED FOR USE IN INSTANCES WHERE
SHORING IS REQUIRED. SHORING DESIGN AND INSTALLATION SHALL
COMPLY WITH THE LATEST VERSION OF THE FOLLOWING TECHNICAL
GUIDANCE:

STATE DOT TEMPORARY SHORING SPECIAL PROVISION (SP11 R02) STATE
DOT GEOTECHNICAL STANDARD TEMPORARY SOIL NAIL WALL PROVISION
(NO. 12)

A TEMPORARY SHORING DESIGN MUST BE SUBMITTED TO AND APPROVED
BY STATE DOT PRIOR TO THE START OF ANY WORK IN THE RIGHT OF WAY
THAT REQUIRES SHORING. THE DESIGN SUBMITTAL PACKAGE SHALL
INCLUDE THE FOLLOWING:

1. COVER LETTER, INCLUDING CONTACT INFORMATION FOR ANY
REPRESENTATIVE, ENGINEER, DESIGNER, OR PARTY STATE DOT MAY
NEED TO CONTACT TO COMPLETE THE ENCROACHMENT REVIEW

2. SHORING DESIGN REPORT SEALED BY A LICENSED COLORADO
PROFESSIONAL  ENGINEER AND INCLUDING THE FOLLOWING
DOCUMENTS:

>

. SHORING PLANS THAT INCLUDE PLAN VIEW, ELEVATION VIEW, AND
TYPICAL CROSS-SECTION

@

. NOTES ON PLANS

o

. DESIGN CALCULATIONS

o

. SOIL PARAMETERS FROM A SUBSURFACE INVESTIGATION AND, IF
NECESSARY, LABORATORY TESTING OR CHOSEN BY A
GEOTECHNICAL ENGINEER IN ACCORDANCE WITH AASHTO LRFD
BRIDGE DESIGN SPECIFICATIONS (SEE AASHTO ARTICLE 11.10.5.1)

m

. CONSTRUCTION SEQUENCE

-

. DEWATERING PLAN, IF NECESSARY

w

. SUBSURFACE INVESTIGATION REPORT, WHICH SHALL BE SITE
SPECIFIC WITHIN THE VICINITY OF THE EXCAVATION, AND SEALED BY
A LICENSED COLORADO PROFESSIONAL  GEOLOGIST OR
PROFESSIONAL ENGINEER SEE SECTION 2.8.2, TEMPORARY SHORING,
FOR SUBMITTAL, REVIEW, AND APPROVAL REQUIREMENTS. IN
ADDITION TO THE CIRCUMSTANCES ABOVE, TEMPORARY SHORING
CAN BE REQUIRED REGARDLESS OF THE LOCATION OF THE
EXCAVATION AT THE DISCRETION OF THE DIVISION ENGINEER OR
STATE UTILITIES MANAGER.

3.4.14 AERIAL CROSSINGS

IN SPECIAL CASES WHERE A UTILITY CANNOT BE ATTACHED TO OR
BURIED OVER, UNDER, OR AROUND AN EXISTING STRUCTURE, IT MAY BE
NECESSARY TO SUPPORT THE UTILITY:

LONGITUDINALLY ABOVE GROUND TO MAINTAIN GRADE OR TO SPAN A
WATERWAY; OR TRANSVERSELY UNDER A SPAN OF AN EXISTING BRIDGE

IN SUCH CASES, THE UTILITY MAY BE SUPPORTED ON PIERS, PILES,
CRADLE SUPPORTS, OR BY A METHOD SUGGESTED BY THE UTILITY
OWNER.

3.4.14.1 SUPPORTS FOR LONGITUDINAL INSTALLATIONS

SUPPORTS ARE TO BE LOCATED AS NEAR TO THE RIGHT OF WAY LINE AS
POSSIBLE OR AS FAR FROM THE NEAREST PART OF AN EXISTING
STRUCTURE AS IS PRACTICAL. THE DESIGN AND LOCATION OF THE
SUPPORTS ARE TO BE SUCH THAT THE HYDROLOGICAL CHARACTER OF
THE AREA AT THE STRUCTURE INVOLVED IS NOT ADVERSELY AFFECTED.
GENERALLY, SUPPORTS ARE TO BE ALIGNED WITH THE BENTS OF THE
BRIDGE.

CONSIDERATION SHALL BE GIVEN TO AVOIDING UNSIGHTLY SUPPORT
SYSTEMS, LOCATIONS, AND ELEVATIONS THAT WILL ADVERSELY AFFECT
PROPER AND EFFICIENT MAINTENANCE OF THE EXISTING STRUCTURE,
ESPECIALLY THOSE SYSTEMS THAT WOULD CREATE BACKWATER AT
BRIDGES OR THAT WOULD HAMPER THE REMOVAL OF DEBRIS AND LOG
JAMS.

AT EXISTING BOX, ARCH, AND PIPE CULVERTS, THE SUPPORTS
EMBANKMENT IN SUCH A MANNER AS TO CREATE AN EROSION PROBLEM.
CRADLED SUPPORTS IN THE BARRELS OF BOX OR ARCH CULVERTS
SHALL BE AVOIDED DUE TO DIMINISHING THE CROSS-SECTIONAL AREA OF
THE CULVERT AND INCREASING THE POSSIBILITY OF SILTING AND/OR
ACCUMULATING OF DEBRIS.

3.4.14.2 SUPPORTS FOR TRANSVERSE INSTALLATIONS

SUPPORTS AT EXISTING BRIDGES SHALL BE LOCATED TO AVOID
INTERFERENCE WITH ACCESS TO THE SUPERSTRUCTURE AND
SUBSTRUCTURE OF THE BRIDGE FOR PROPER AND EFFICIENT
MAINTENANCE. ADDITIONAL LOADS ON OR ADVERSELY AFFECTING THE
FOOTING OF THE STRUCTURE ON THE EARTH-BEARING CAPACITY IN THE
PROXIMITY OF THE FOOTING SHALL BE AVOIDED. PROPER PRECAUTION
SHALL BE TAKEN TO PREVENT EROSION.
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TYPICAL FOC CONDUIT - HDPE Microduct Sizes and Configurations

1.34" [34 mm]
1.02" [26 mm]
18 AWG
nsulated 18 AWG
PP Insulated
Tracer Copper
Wire PP
Tracer
Wire
—~— y
o N 4-WAY
1.34" [34 mm| -
18 AWG
Insulated
Copper
Tracer
Wire
16/12 mm Microducts 2-WAY 4-WAY 12/8 mm Microducts 4-WAY
Product Name Microduct 2x16/12 Microduct 4x16/12 Product Name Atkore United Poly Systems
TIATrOGft Tr Orange ft Micro-Path™ 12mm / 8mm
HEXATRONIC Model Number MPB302972UV MPB302974UV Type 4-Way DBMF
Color Orange Orange Color / Wall Thickness [inch] Orange / 0.039"
Layout 2x16/12 4x16/12 Layout { 4x16/12
Bend Radius [inch] 9.8" 27" Mininum Bend Radius [inch] 17.323"
Tensile Force, ion [Ibs] 540 Ibs 944 Ibs Max. Pull Tension [Ibs / kN] 396.8 Ibs / 1.8 kN
[inchimm] | 0.71"x1.34" (18x34 mm) | 1.34"x1.34" (34x34mm) i [inch/mm] | 1.02"x1.02" (26x26mm) / 1.22" across outer corners
Weight [Ibs/kft] 168 Ibs/kft 278 Ibs/kft Mass [Ibs per mile] 1252.68 Ibs/mi
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Technical Details

1K1

Technical Drawing

YELLOWJACKET FIBER OPTIC AERIAL TERMINAL

3 i (3

MICROLOOP ENCLOSURE

TECHNICAL SPECIFICATIONS

NUMBER OF INPUT CABLE PORTS

2 Input cables terminated or a mid-span loop.

CABLE DIAMETERS

0.08"/2.0mm - 0.2'/6.0mm

NUMBER OF OUTPUT CABLE PORTS

4

CABLE DIAMETERS

0.08"/2.0mm - 0.2"/6.0mm

NUMBER OF ADAPTERS

4 SC SX Flangeless; or 4 LC DX Flangeless

NUMBER OF HEAT SHRINK SPLICES

10 of 0.09"/2.4mm x 1.8"/45mm heat shrink splice protectors double stacked

SPLITTER CAPACITY

1 PLC bare fiber splitter 1:2 - 1:8; or 1 off PLC 900um splitter 1:2 - 1:8

NETWORK CABLE FIBRE STORAGE CAPACITY

Approximately 230/70m of 250um bare

REQUIRED SPACE

7.9"/200mm x 4.5"/115mm x 1.8"/46mm (H x W x D)

OPERATING TEMPERATURE

14°F to 140°F (-10°C to 60°C)

INGRESS PROTECTION

1P68

MATERIALS

Outer casing: PPGF
Internal assemblies: Variants of AS Seal: TPE
Splice Tray: ABS

TYPICAL SPLICE CLOSURE - FOSC 450 SIZE C

23"
Trigger 7
Dome
FOSC450-C6

Length 584.2 mm | 23in

Diameter 254 mm | 10in

Diameter, with clamp 292 mm | 11.496 in

Main Cable Diameter, maximum 25 mm | 0.984 in

TYPICAL MST - OPTISHEATH MULTIPORT TERMINALS

OptiSheath MultiPort Terminals | Photo TRCLS024

Faniy Spoc Seet 0273 NAFTA_AEN

Specifications

Mechanical Characteristics

ACCESS BOX

TECHNICAL SPECIFICATIONS

DIMENSIONS Top Footprint: 7.5"/190mm (L) x 7.5°190mm (W)
Base Footprint: 13*/330mm (L) x 13"/330mm (W)
Height (Depth): 12'/300mm

Dimensions (L x W x H) Weight
4-port Terminal 274 mm x 66 mm x 73 mm 0.3kg
(10.8in x 2.6 in x 2.9 in) (0.7 Ib)
6- and 8-port Terminal | 312 mm x 76 mm x 86 mm 0.7 kg
(12.3inx 3.0 in x 3.4 in) (151b)
12-port Terminal 381 mm x 101 mm x 147 mm 1.1kg
(15.0in x 4.0 in x 5.8 in) (2.4 1b)

ENTRIES Main Entry Ports: 4

Port Cap Range: 1.3"/32mm, 1.6"/40mm, 2"/50mm
Split Port Cap Range: 1.3/32mm - 2'/50mm
Supplementary Ports: 4

Port Knock -Out Range: 0.3"/8.0mm, 0.8"/20mm

Shipping Package

Packaging Dimensions (L x Hx W) | Weight

Packaging Method

Terminal Stub Length 152 mm x 762 mm x 762 mm Box
(cables < 350 ft) (6in x 30 in x 30 in)
Terminal Stub Length 846 mm x 178 mm x 846 mm Reel

MATERIAL Pp80 Cal 20
LOAD CAPACITY Load Bearing strength: 3968Ibs/1800kg

(Load testing achieved in test environment)
COLOUR Black
REQUIRED SPACE Top Footprint: 7.5"/1 90mm (L) x 7.5"/1 90mm (8)

Base Footprint: 13"/330mm (L) x 13"/330mm (B)
Height (Depth): 12'/300mm

(cables > 350 ft) (33inx7inx33in)

Optical Characteristics
Fiber Type

Insertion Loss, Maximum

Insertion Loss, Typical

Reflectance, Maximum

OptiTap® Single-Fiber | Single-mode (0S2)
Connector

0.50 dB

0.15dB

-65 dB

OptiTip® Multifiber Single-mode (0S2)
Connector

0.50 dB

0.35dB

<-65dB
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ROAD CROSSING CROSS SECTIONS

TYPICAL DIRECT BORE PROFILE

3 2
I
GRADE ‘ TRAVEL SURFACE
3 | 2
@ e
1" MIN—p— = ‘ 1" MIN

B Bl oy i

e m"":m\—\\\;" 1
ProPoseED— 7S | 111 1 T A b I T :*[—j =TI Eé\PROPOSED
HANDHOLE & pmfmfmfmfmfm_ memfmf:mfufut =TT m D? & HANDHOLE

=S *H:m:m:m:m:m: MIEEEEEEE EEEEEEE L &J

AND =t —J—M—m—m—m mzmzmzmzmzmzmzm m—m—m—m—m—:ﬂ T [ AND
BORE PIT EEEIEE EEEE EEEEEEEE EEEE —ll= \H ] BORE PIT

=== = = e = == e = = = === = = =T T

== === == === =S = =

SEIEEEEEEEEEEEEEEEEEETEEEELTEEE

1 e e e e e e e e e e [ e e e s e s e

e e e e e e e e e e e e e e e e e T e e e T = W \:Tj H

I I T T I T T I T I T

[EENENEEETNETHEH S EH === =N ENETN =TT I TENE TN TN

2 2
@ e
TYPICAL MISSILE BORE PROFILE
(For neighborhood missile boring construction involving State DOT)
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TYPICAL BRIDGE BORE PROFILE - CREEK

STREET INTERSTATE HIGHWAY

CREEK
/Y €

HDpE__ __HDPE

(1) 2" HDPE
STREET INTERSTATE HIGHWAY / CREEK BRIDGE
MIN. 2' UNDER UTILITIES

TYPICAL BRIDGE BORE PROFILE - HIGHWAY (BELOW GRADE)

EXIT ACCESS

RAMP STREET INTERSTATE HIGHWAY RAMP
I 1
1 ]

— 15'| MIN. 15'MIN. —
DPEh—HDPE HDPE—_/HD?
HWY S/E HWY N/W
_\%% w?%/
\ 15'| MIN. 15'| MIN. /
(1) 2" HDPE

STREET INTERSTATE HIGHWAY BRIDGE
OVER STREET INTERSTATE HIGHWAY
MIN. 2" UNDER UTILITIES

TYPICAL BRIDGE BORE PROFILE - HIGHWAY (ABOVE GRADE)

HWY S/E  HWY N/W
| \

EXIT ACCESS
RAMP STREET INTERS[TATE HIGHWAY RAMP
—\ 15'| MIN. 15'| MIN. 15'| MIN. /—
(1) 2" HDPE

STREET INTERSTATE HIGHWAY BRIDGE
OVER STREET INTERSTATE HIGHWAY
MIN. 2' UNDER UTILITIES
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AERIAL NOTES:

1. Establish and maintain continuity of all metallic components (strength member, shield, moisture
barrier, armor) across all aerial splices.

2. Bond metallic components to the support stand at all splice locations.

3. Bond support strand to pole MGNV at all riser poles, fiber loop (2,000') locations for future
splice and fiber splice locations.

4. Place bonds between all metallic cable components and the support strand at least once every
1 4 miles (6,600 feet).

BONDING AND GROUNDING DETAILS

TEST STATION DETAIL

SCHEMATIC

CATHODIC PROTECTION

EXISTING GRADE

#6 GRD-WIRE TO OUTGOING FOC

EXISTING GRADE

TEST STATION WITH FIELD SPLICE

EXISTING GRADE

CATHODIC PROTECTION

TEST STATION WITH COIL FOR FUTURE SPLICE

CATHODIC PROTECTION

#6 GRD-WIRE TO FOC

EXISTING GRADE

#6 GRD-WIRE TO FOC

EXISTING GRADE

#6 GRD-WIRE TO METAL
SHEILD OF FOC

ARMORED FOC

=B = D = B e D e B e e e D e e B e D B

BURIED NOTES:

1. Establish and maintain continuity of all metallic sheath components and strength members in
the cable and across all buried splices.

2. Bond metallic sheath components and strength members to 5/8" x 8' copper clad ground rod at
all buried splices.

#6 GRD-WIRE TO
GROUND ROD (5/8" X 8')

COPPER CLAD GROUND =

#6 GRD-WIRE TO METAL
SHEILD OF FOC

ARMORED FOC

ARMORE

#6 GRD-WIRE TO
GROUND ROD (5/8" X 8')

#6 GRD-WIRE FROM OUTGOING
FOC TO SPLICE ENCLOSURE

D FOC

50" COIL

COPPER CLAD GROUND

H #6 GRD-WIRE TO INCOMING FOC
\ / EXISTING GRADE
(——A

HANDHOLE (2.5' X 4' X 3)
#6 GRD-WIRE FROM INCOMING
FOC TO SPLICE ENCLOSURE
SPLICE ENCLOSURE

| —=—6" GRAVEL

ARMORED FOC

— —B— ——B— — —B—

#6 GRD-WIRE FROM GROUND ROD
(5/8" X 8') TO SPLICE ENCLOSURE

#6 GRD-WIRE TO
GROUND ROD (5/8" X 8')

#6 GRD-WIRE FROM FOC TO
GROUND ROD (5/8" X 8")
50" COIL

ARMORED FOC

—B— — —B— — —B— ——

COPPER CLAD GROUND

-

HANDHOLE (2.5' X 4' X 3")

50" COIL

GRAVEL

ARMORED FOC

A \ ROD (5/8" X 8') ROD (5/8" X 8')
3. Place 5/8" x 8' copper clad ground rods at all handholes for future splicing and grounding. ROD (5/8" X 8)
4. Place bonds between al metallic cable components and copper clad ground rods at least once
every 1% miles (6,600 feet).
5. Place Cathodic Protection Test Station at all buried fiber cable splices and when the bonding
fiber metallic cable components to copper clad ground rods every 1 % miles.
LAYOUT DETAIL
POLE POLE POLE POLE
BOND DOWN-GUY TO MGNV #6 = BOND DOWN-GUY TO MGNV #6 " BOND STRAND TO MGNV - BOND STRAND TO MGNV A BOND STRAND TO MGNV
GRD-WIRE & BONDING CLAMPS GRD-WIRE & BONDING CLAMPS
» ol ARMORED FOC & 10M STRAND ARMORED FOC & 10M STRAND ARMORED FOC & 10M STRAND
100" COIL 100' COIL 100' COIL 100" COIL
NOTE: FUTURE SPLICE FUTURE SPLICE
BOND FOC TO GROUND ROD USING COMMSCOPE BOND METALLIC
SUREGROUND GROUND KIT FOR 5/8" NOTE: NOTE: SHIELD TO MGNV
BOND SUPPORT STRAND TO MGNV BOND FOC TO MGNV USING COMMSCOPE
ARMORED FOC AT ALL FUTURE SPLICE LOCATIONS SUREGROUND GROUND KIT FOR 5/8" CABLE
= = GOING DOWN POLE
2us 8 2uBs
Ul u e |<a— MGNV |<a—MGNV |<a—MGNV |<a—MGNV
=O- (o} FO:
OwIT I3 nII
=aXx ox QX
0Zi Zi nZi
g <N w<
EXISTING GRADE T - e EXISTING GRADE EXISTING GRADE
% ra- ANCHOR” ra-
BONDING CLAMP 4 s BONDING CLAMP 1 NOTE:
I BOND FOC TO GROUND ROD
ARMORED FOC ARMORED FOC I}L ARMORED FOC AT RISER POLES AND EVERY
6,600 FEET (1, MILES)
100' COIL 100' COIL 100' COIL “\l “\l “\l “\l

COPPER CLAD GROUND

ROD (5/8" X 8') ROD (5/8" X 8')

COPPER CLAD GROUND |

BOND FOC TO GROUND ROD EVERY 6,600' (1 MILE)

COPPER CLAD GROUND

ROD (5/8" X 8)

TMGNV

| BOND METALLIC SHIELD TO MGNV EVERY 6,600 (1 MILE)

T MGNV

" MGNV MGNV
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#2 Solid CU tinned bare wire ground ring placed at a

minimum of 30" below frost level when it exceeds :’ROJECT o,
~— 36.91" 30" —=— 5/8" X 8' Copper clad ground rods, Minimum of 2 30" minimum depth s '

located at opposite ends of cabinet.

7

_________________ P RFUSA_ CO GREEN
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